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Save  Overhead,  Under  F oot 


The  fl(X)r  is  the  base  of  makes  provision  for  expan- 
opcrations  for  men,  sion  and  allowance  for 
machines  and  material.  It  shrinkage.  Kreolite  Filler 
either  facilitates  production  penetrates  through  the 
or  retards  it.  Uneven,  cold,  grooves  to  the  very  base, 
clammy  floors,  dust,  damp*  binding  the  blocks  into  a 
ness,  rust  and  disease  pull  compact,  sanitary  unit, 
down  workmen  and  slow  Hundreds  ot  manu- 
up  work.  facturers  in  all  lines  of 

One  man  can  handle  a  business  machine  shops — 
truck  on  the  smooth  surface  foundries  warehouses  — 
of  these  impregnated  blocks  paper  mills,  etc.,  bear  testi- 
that  requires  the  strength  mony  to  the  wonderful 
of  two  men  on  other  floor-  results  accomplished  with 
ings.  Best  of  all,  once  laid  Kreolite  Floors, 

Kreolite  Blocks  permanently  Prices  now  as  low  as  24c. 
end  your  floor  problems,  per  sq.  ft.,  installed  com- 
Their  grooved  construction  plete. 

Kreolite  floors  can  be  laid  without  interfering  with  production. 

The  Jennison-Wright  Company 

Toledo,  Ohio  - — 
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Cold  Facts^  JSot  Theory 

Because  Euyiueerinu  \e ICS-Record  not  pub- 
lishintf  articles  tellintj  how  to  solve  the  Mississippi 
River  flood  problem  does  not  mean  that  such  articles 
have  not  been  submitted  for  publication.  They  are 
coming  in  fast  and  numerous.  But  they  offer  little  that 
is  new  and  nothing  that  is  helpful.  The  Mississippi 
problem  is  an  old  one.  Its  literature  is  extensive,  and 
it  covers  about  everything  that  is  now  being  said.  A 
similar  reticence,  however,  does  not  pervade  the  edi¬ 
torial  ofikes  of  our  newspapers  and  magazines,  so  the 
country  may  expect  a  steady  How  of  paper  and  ink  for 
the  next  few  months  all  devoted  to  expert  plans  to  stop 
the  river  from  flooding.  Reservoirs  and  parallel  rivers 
will  get  mo.st  of  the  free  advertising.  Already  Chair¬ 
man  Dempsey,  of  the  House  Rivers  and  Harbors  Com¬ 
mittee,  has  rushed  into  print  with  a  prospective  bill 
for  the  creation  of  basins  throughout  the  great  valley. 
So  far  he  has  not  presented  figures,  either  of  what 
prevention  of  this  sort  would  cost  or  balanced  against 
it  what  is  the  value  of  the  land  and  industry  to  be 
.saved  by  protection.  Some  of  the  parallel  channel 
enthusiasts,  however,  may  like  to  know  that  a  sordid 
minded  engineer  out  in  Arkan.sas  has  .sent  in^to  us  an 
e.stimate  of  the  cost  of  two  new  channels  to  carry  the 
flooded  river’s  surplus.  With  very  fair  unit  prices 
and  a  reasonable  quantity  survey  he  finds  the  cost  to  be 
$189,838,537,776!  Reservoir  advocates  might  indulge 
in  similar  arithmetical  exercise. 

Query  Wanaque  Aqueduct  Changes 

ONTINUED  refu.=al  of  the  North  Jersey  District 
Water  Supply  Commission  to  furnish  this  journal 
with  copies  of  the  engineering  reports  for  and  again.st 
its  change  from  a  concrete  conduit  to  steel  pipe  for  the 
Wanaque  aqueduct  has  its  own  obvious  connotation. 
But  denial  of  the  reports  to  an  engineering  journal  is  a 
.'^mall  matter  compared  to  withholding  them  from  the 
governing  bodies  and  taxpayers  of  the  contracting 
municipalities  who  foot  the  bills.  The  attitude  of  the 
commission  in  this  matter  has  not  only  strengthened 
the  fear  of  some  of  the  contracting  cities  that  the 
change  will  materially  increase  the  cost  of  the  aqueduct, 
as  the  commission’s  original  engineers  contend,  but  it 
has  brought  to  a  head  a  long-standing  dissatisfaction 
of  the  contracting  cities  with  the  methods  of  both  the 
water  commission  and  the  Passaic  Valley  Sewerage 
Commission,  which  together  serve  as  agents  for  some 
'20  cities  and  towns.  A  movement  to  have  all  proposed 
action  of  both  these  commissions  which  would  result 
in  additional  financial  obligations  on  the  part  of  the 
communities  submitted  to  their  governing  bodies  ten 
days  before  final  action  is  reported  elsewhere  in  this 
issue.  These  happenings  are  of  general  interest  be¬ 
cause  of  the  rapidly  growing  number  of  district  water 
and  sewerage  commissions.  Those  who  foot  the  bills 


incurred  by  such  commissions  would  do  well  to  find  out 
how  near  they  are  to  compliance  with  the  principles  of 
representative  government  and  accountability  to  tax¬ 
payers. 

Dirt  Road  Praise 

T  is  rare  for  a  state  highway  department  to  i^oint 
with  pride  to  its  record  of  earth  road  building.  This 
is  one  di.stinction  of  the  Ohio  road  article  in  this  i.ssue 
in  the  .series  on  out.standing  examples  of  .state  highway 
work.  There  are.  however,  broadei'  claims  for  con¬ 
sideration  by  engineers  of  the  road  work  being  done 
in  Ohio  in  developing  its  more  remote  rural  roads.  The 
dirt  road  has  Ijeen  called  the  three-million-mile  road 
.system  and  surfaced  roads  the  three-hundred-tbousand- 
mile  road  system  of  .America.  All  efforts,  and  they  can 
hardly  become  t(H)  great,  to  provide  surfaced  roads 
cannot  hope  to  redeem  half  the  miles  of  the  dirt  road 
sy.stem  from  their  homely  position.  .And  it  is  not  desir¬ 
able  even  that  redemption  should  be  comprehensive. 
This  does  not.  however,  eliminate  the  obligation  to  pro¬ 
vide  better  dirt  roads.  Ohio  is  not  alone  among  states 
in  .sensing  this  obligation  and  in  taking  practical  steps 
to  .satisfy  it.  Recent  writings  and  investigations  indi¬ 
cate  that  everywhere  in  the  road-building  industry 
active  minds  are  setting  themselves  to  the  task.  But 
Ohio’s  announced  iM)licy  of  making  a  feature  of  traffic- 
bound  roads  in  its  regular  program  and  the  work  it  has 
actually  done  are  deserving  of  special  mention.  That 
its  policy  and  construction  have  commanded  popular  ap¬ 
proval  was  to  be  expected,  but  it  is,  neverthele.ss.  satis¬ 
fying  to  have  expectation  so  fully  realized.  The  favor¬ 
able  reaction  will  be  influential  in  a  larger  way  in  the 
encouragement  it  gives  to  those  who  have  set  out  to 
study  the  dirt  road  problem  to  fetch  back  the  best 
.solution. 

A  Municipal  Departure 

Radically  new  municipal  policy  is  represented  in 
.  the  propo.sal  of  the  governing  authorities  of  New 
York  City  to  build  a  large  new  bridge  on  the  toll- 
refunding  principle.  They  make  this  prop^).sal  as  to  the 
Triborough  Bridge  project,  which  contemplates  a  .struc¬ 
ture  connecting  the  borough  of  Queens  with  Manhat¬ 
tan  and  the  Bronx  at  a  co.st  likely  to  reach  twenty-five 
or  thirty  million  dollars.  This  is  the  first  modern  occa¬ 
sion,  we  believe,  where  the  proposal  for  refunding  by 
tolls  has  been  propo.sed  for  a  municipal  bridge  .serving 
interior  communication  only.  The  nearby  bridges  now 
being  built  by  the  Port  Authority  to  connect  New  York 
and  New  Jersey  are  interstate,  and  lie  on  the  boundaries 
of  the  city,  so  that  they  are  more  analogous  to  the 
Poughkeepde  and  Bear  Mountain  bridges,  or  for  that 
matter  the  newly  oi)ened  Carquinez  Strait  bridge,  than 
to  city  traffic  bridges.  Offhand,  it  seems  like  turning 
the  clock  back  a  century  or  two  to  depart  from  the 
policy  of  keeping  all  municipal  highways  free  and  open. 
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Hut  it  is  more  to  the  point  to  consider  the  Triborough 
proposal  as  a  new  bit  of  evidence  of  the  rapidly  grow¬ 
ing  money  demands  of  modern  city  life.  The  tolerable 
limits  of  taxation  have  already  been  exceeded  in  many 
places,  and  yet  ever  more  and  better  facilities  are 
demanded  and  new  works  of  ever  greater  cost  are  called 
for.  Under  these  circumstances  it  does  not  appear 
wholly  unreasonable  that  a  municipality  should  resort 
to  a  pay-as-you-go  plan  and  endeavor  to  place  the  bur¬ 
den  for  a  special  .service  upon  its  users,  who  (in  this 
particular  case,  at  lea.st)  are  certain  to  derive  a  definite 
money  advantage  from  the  new  facility. 

.4  Field  for  Study 

T  IS  a  favorite  device  of  highway  economics  to  deter¬ 
mine  the  warranted  cost  of  road  improvement  by 
capitalizing  the  savings  to  the  road  users.  Of  undoubted 
validity  from  a  theoretical  standpoint  it  suffers  some¬ 
what  practically  because  by  it  it  is  so  easy  to  prove 
that  expenditures  far  beyond  any  ever  made  are  worth 
while  to  the  community  if  all  of  the  savings  from  easier 
traction,  less  ga.soline  and  oil,  less  wear  and  tear,  etc. 
are  balanced  against  the  cost  of  a  better  road.  It  is 
therefore  only  in  an  academic  fashion  that  the  thought 
is  advanced  that  the  physical  labor,  mental  anguish,  and 
depreciated  automobile  value  that  follow  a  five-mile 
tour  over  a  newly  oiled  road  would  readily  capitalize 
into  two  or  three  times  the  cost  of  a  hard,  smooth,  dry, 
clean  highway.  If  the  oil  experts  want  to  advance  high¬ 
way  practice  they  should  put  their  minds  to  devising  a 
road  oil  that  will  stick  to  the  road  but  not  to  the 
automobile. 

Murder  Will  Out 

^‘P'HAT  murder  will  out  is  illustrated  with  fresh 

J.  horror  by  the  futile  attempts  of  the  Montreal  city 
authorities  to  suppress  information  when  the  already 
unprecedented  epidemic  of  typhoid  fever  broke  out  anew 
in  its  tenth  week  and  soon  mounted  higher  than  in 
the  fourth  week,  which  was  supposed  to  be  the  crest. 
The  attitude  of  the  city  council  both  in  suppressing 
reiwrts  of  the  number  of  cases  and  in  failing  to  act  on 
the  order  of  the  Provincial  Board  of  Health  to  close 
the  dairies  held  by  the  bureau  to  be  responsible  for  the 
epidemic  is  criminal,  ignorant  and  ridiculous. 


Irrigation  ami  the  Future 

IRPXTLY  or  indirectly,  nearly  half  of  the  United 
States  is  intimately  dependent  on  irrigation.  Both 
the  general  development  and  the  engineering  activity  of 
these  regions  are  involved  in  the  stability  of  irrigated 
agriculture,  and  doubtless  will  remain  so  not  only  now 
but  in  the  long  future.  It  is  therefore  a  matter  of 
critical  importance  if  conditions  are  developing  that 
imply  any  threat  to  the  continued  soundness  of  ir¬ 
rigation. 

Most  American  irrigation  is  of  recent  development. 
With  few  e.xceptions,  it  is  less  than  three  decades  old. 
.As  a  business  enterprise  it  rests  on  the  tacit  assumption 
that  irrigation  will  continue  to  be  effective  and  will  pro¬ 
duce  undiminished  crops  for  generations  to  come.  Un¬ 
less  that  assumption  is  valid,  the  whole  of  the  vast 
financial  and  social  structure  of  irrigated  agriculture 
must  soon  begin  to  crumble.  But  it  has  appeared  re¬ 
cently,  as  more  has  been  learned  of  the  art,  that  in  some 


districts  the  crop  yields  are  decreasing — and  this  not 
because  of  less  careful  or  expert  farming,  but  because 
of  some  obscure  factors  that  lie  behind  the  farmer’s 
work.  Weather,  plant  pests  and  similar  crop  hazards 
are  not  to  blame,  but  on  the  contrary  the  irrigation  sys¬ 
tem  itself  seems  to  be  at  fault.  This  sensational  dis¬ 
covery  raises  profound  question  as  to  the  permanence 
of  irrigated  agriculture. 

Investigations  made  during  recent  years  indicate 
that  certain  physical  (or  perhaps  physical  and  chemicals 
actions  are  at  work  in  irrigated  soil  which  foreshadow 
a  troubled  future  for  some  if  not  all  of  the  projects 
that  now  seem  to  have  the  fairest  outlook.  Chief  of 
these  actions  is  the  progressive  accumulation  in  the  soil 
of  mineral  salts  brought  in  by  the  water  and  not  re¬ 
moved  but  left  in  the  root  zone. 

These  salts  are  not  assimilable  by  crop  plants,  and 
make  it  steadily  harder  for  the  plants  to  survive  and 
flourish.  Ultimately,  if  cropping  should  continue  so 
long,  the  salt  burden  in  the  soil  would  reach  a  limit  at 
which  the  plants  could  no  longer  exist,  and  the  land 
then  would  be  wholly  unproductive.  But  probably  long 
before  this  the  land  would  have  been  abandoned,  as 
being  too  poor  to  repay  the  cost  of  cultivation.  The 
land  goes  out  of  cultivation  and  productive  irrigation 
is  at  an  end. 

In  one  highly  fruitful  tract  of  land  it  has  been  found 
that  the  soil  is  receiving  an  annual  increase  of  alkali 
salts  in  the  amount  of  nearly  2  tons  per  acre.  Not 
many  decades  of  accumulation  at  this  rate  will  have 
to  go  on  before  there  will  be  a  fatal  decrease  in  pro¬ 
ductiveness  of  the  land.  The  tract  has  been  farmed 
for  20  years  or  more,  and  as  a  whole  it  is  still  produc¬ 
ing  excellent  yields.  In  its  earlier  years  the  water  was 
applied  irt  sufficient  abundance  to  permit  of  an  amount 
of  downward  percolation  which  carried  away  the  salt; 
as  fuller  development  came  about,  however,  the  water 
had  to  be  used  more  sparingly,  and  under  this  condition 
large  quantities  of  the  salt  content  of  the  original 
water  remain  in  the  soil.  The  effects  are  already  dis¬ 
cernible,  on  careful  analysis  of  crop  records,  in  lowered 
yield  per  acre. 

Limitation  of  water  supply  is  not  the  only  factor  in 
this  evolution.  On  the  project  in  question  there  is,  as 
in  all  irrigation  regions,  difficulty  in  draining  away 
the  water  that  enters  the  soil  from  irrigation  flooding 
and  from  canal  leakage,  and  it  is  questionable  whether 
heavier  applications  of  water  are  feasible  without  a 
very  great  increase  in  sub-drainage  facilities.  Already 
parts  of  the  project  are  waterlogged  or  “seeped,”  and 
therefore  have  been  rendered  sterile.  But  in  additiorj 
many  parts  of  the  area  which  have  no  trace  of  water¬ 
logging  are  showing  reduced  yields,  so  far  as  the  rather 
variable  results  of  agriculture  permit  of  reliable 
numerical  comparison. 

The  case  cited  is  one  whose  water  supply  comes  from 
a  stream  unusually  high  in  salinity.  This,  however, 
is  only  a  relative  matter.  Every  Western  stream  in 
its  lower  course  contains  higher  percentages  of  dissolved 
salts  than  are  found  in  regions  where  rainfall  is  ample,’ 
and,  while  there  is  reason  to  think  that  not  all  the 
mineral  salts  are  objectionable,  it  is  certain  that  all 
irrigation  waters  contain  a  significant  proportion  of 
substances  that  become  harmful  when  in  sufficient  con¬ 
centration.  For  this  reason  it  is  hardly  open  to  doubt 
that  the  same  effects  as  noted  for  the  one  project  are 
going  on  in  other  irrigation  regions  also,  though  per- 


haps  in  lesser  degree,  requiring  a  longer  time  to 
develop  the  same  salt  “poisoning”  of  the  soil.  There 
are,  in  fact,  actual  observations  upon  several  important 
projects  other  than  the  one  cited,  to  confirm  this  con¬ 
clusion.  In  short,  there  is  the  best  of  reason  for 
believing  that  basically  the  condition  is  general.  Thus, 
it  constitutes  a  cloud  overhanging  the  whole  horizon 
ol  irrigation  practice. 

The  trouble  is  not  without  remedy,  fortunately.  But 
the  remedy  requires  a  change  of  method  which  in  at 
least  some  cases  would  be  profound.  Heavy  curtail¬ 
ment  of  the  area  irrigated  would  be  involved.  The 
lemedy  is  a  sufficiently  large  supply  (and  use)  of  water 
to  result  in  some  downward  percolation  past  the  root 
zone  into  the  subjacent  region  of  underdrainage  where¬ 
by  the  superconcentrated  soil  solution  would  be  con¬ 
tinuously  removed. 

It  is  plain  that  this  calls  for  what  now’  w'ould  be 
regarded  as  an  excess  of  water.  In  districts  w’hose 
development  has  been  carried  to  a  high  point  by 
economy  in  water  use,  the  required  supply  is  not  to  be 
had  unless  the  farmed  areas  are  reduced  in  size.  The 
difficulties  in  the  way  of  such  reduction  are  apparent; 
the  farmer  whom  it  is  proposed  to  cut  off  from  the 
supply  and  relegate  to  the  desert  is  not  apt  to  submit 
gracefully.  Further,  drainage  facilities  much  more 
ample  than  under  present  practice  must  be  provided,  in 
order  to  carry  off  the  greater  flow  of  irrigation  water. 
In  many  projects  as  now  constructed  and  operated,  the 
application  of  heavier  irrigation  would  involve  the 
danger  of  increasing  the  area  of  waterlogged  lands. 
But  quite  as  important  as  providing  additional  drain¬ 
age  facilities  is  it  to  prevent  inflow  of  water  from 
canal-bottom  leakage,  at  present  a  very  important  cause 
of  overburdening  of  the  subdrainage  system,  and  a 
source  of  waterlogging.  Unless  this  canal  water  is 
confined  to  its  proper  place,  the  drainage  system  must 
do  double  service,  and  is  likely  to  fail  in  its  vital 
function  of  carrying  off  the  percolation  from  the  ir¬ 
rigating  water. 

Many  irrigation  projects  have  already  progressed 
l>eyond  the  point  where  these  various  requirements  can 
easily  be  met.  They  would  call  for  rigid  regulatory 
control,  and  drastic  modification  of  construction  and 
operating/  systems.  These  projects  therefore  face  a 
problem  of  great  magnitude.  It  may  have  to  l)e  solved 
by  future  engineering  and  agricultural  changes,  and 
doubtless  much  costly  construction.  But  above  all  it 
calls  for  early  and  incisive  study,  and  prompt  prepara¬ 
tion  for  the  difficult  administrative  tasks  without  which 
the  remedial  measures  cannot  be  applied  successfully. 

Necessary  preliminary  steps  are  determination  of 
water  duty  in  terms  of  plant  consumption  and  evapora¬ 
tion,  regular  measurement  of  salt  balance,  determina¬ 
tion  of  the  required  volume  and  frequency  of  leaching, 
and  no  doubt  in  many  instances  either  increase  of  w’ater 
.supply  or  such  restriction  of  area  as  will  give  a  surplus 
available  for  percolation.  Following  these  measures, 
it  will  be  proper  to  consider  what  extension  of  drainage 
facilities  will  provide  for  carrying  aw'ay  the  w'ater. 

More  difficult  than  these  steps,  however,  is  it  to 
obtain  the  support  without  which  studies  and  improve¬ 
ments  of  the  kind  cannot  be  undertaken  on  a  particular 
project.  The  agricultural  community  is  not  apt  to  ap¬ 
prove  of  costly  and  irksome  changes  in  system  until 
convinced  by  its  own  personal  observation  of  reduced 
crops  and  land  values  that  the  evil  to  be  guarded 


against  is  real  and  is  already  present.  But  to  let  the 
evil  .sequence  of  soil  actions  prix-eed  unchecked  to  this 
extent  would  endanger  the  prosperity  of  large  regions 
and  thriving  populations,  and  would  unquestionably  in¬ 
volve  large  losses,  both  temporary  and  jx'rmanent.  To 
forestall  such  losses  it  would  be  well  if  irrigation  engi¬ 
neers  and  their  societies  were  to  exert  them.selves  in 
spreading  among  the  irrigators  proper  knowledge  of 
the  facts  and  advocating  timely  consideration  of 
remedial  measures.  The  circles  of  irrigation  finance 
also  have  opportunity  to  work  to  good  effect  in  this 
direction;  the  great  bulk  of  irrigation  .securities  and 
farm  mortgages  is  the  mo.st  vulnerable  part  of  the 
values  at  risk. 

Jugfiliiifi  Railroad  Act'ounts 

IDEAS  as  to  the  correct  method  of  setting  up  deprecia¬ 
tion  accounts  for  public  utility  pnqierties  are  about  as 
diverse  as  are  opinions  as  to  how  such  pro{x*rtiea  should 
be  valued.  Con.se(iuently,  the  recent  order  of  the  Inter¬ 
state  Commerce  Commi.ssion  directing  the  railroads  of 
this  country  to  .set  up  depreciation  reserves,  outlined 
elsewhere  in  this  i.ssue,  is  of  considerable  intere.st  out¬ 
side  of  the  railroad  field.  The  method  proiw.sed  for  com¬ 
puting  depreciation  is  not  unusual  but  the  prix-edure  by 
which  the  results  are  to  be  worked  into  the  railroad 
companies’  accounts  is  very  much  so  and  is  open  to 
severe  criticism. 

The  railroads  carry  depreciation  accounts  for  equip¬ 
ment  such  as  cars  and  loc-omotives,  but  few  have  set  up 
re.serves  for  such  fixed  property  as  roadway  and  struc¬ 
tures  except  in  the  ca.se  of  .some  large  bridges;  the 
renewal  of  rails,  cars  and  small  structures  being  charged 
to  operating  expenses  as  they  (Kcur,  a  pr/K-edure  which, 
in  effect,  has  made  a  depreciation  reserve  for  such 
property  unneces.sary.  Now,  the  commi.ssion  has  ordered 
the  railroads  to  redi.stribute  their  investment  accounts 
in  order  to  assign  certain  amounts  to  depreciation  re¬ 
.serves  for  these,  by  far  the  larger  items  on  their  prop¬ 
erty  account.  There  is  only  one  place  from  which  the 
money  for  such  reserves  can  come,  from  surplus.  But  if 
this  is  done,  the  surplus  of  many  roads  would  be  wijjed 
out  and  their  credit  impaired.  Recognizing  this,  the 
commission  has  included  in  its  order  a  method  of  pro¬ 
cedure  which  authorizes  the  railroads  to  set  up  on  the 
a.sset  side  of  their  balance  sheet  a  “su.s{)ense  account  to 
offset  the  depreciation  reserve  which  is  to  be  figured  for 
their  entire  fixed  property,  the  suspense  account  to  be 
gradually  extinguished  by  charges  to  profit  and  loss  in 
future  use.”  Obviously,  this  account  w'ill  not  be  an 
actual  a.sset  but  merely  a  fictitious  one  too  much  like  the 
“watered  stock”  of  past  railroad  hi.story  to  be  stamped 
with  the  seal  of  approval  of  the  Interstate  Commerce 
Commission. 

Just  why  the  commission  has  taken  such  a  radical 
step  is  not  apparent,  but  on  the  surface  it  looks  as  if  it 
had  given  official  sanction  to  what  amounts  to  irregular 
methods  of  accounting  merely  to  give  immediate  effect 
to  a  system  of  keeping  depreciation  records  .which  would 
otherwise  require  to  be  inaugurated  over  a  long  period 
of  years.  If  such  is  the  ca.se  the  action  of  the  commis¬ 
sion  is  reprehensible.  Railroad  accounts  have  been 
juggled  by  the  owners  in  the  past  on  the  grounds  of 
expediency.  The  commission  should  not  authorize  sim¬ 
ilar  juggling  on  the  same  ground  just  to  simplify  its 
records. 
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Building  a  200- Mile  Oil  Pipe  Line 

Unusual  Problems  Presented  by  a  Shifting  Topography,  a  4,800-Ft. 
River  Crossing  and  the  Viscous  Nature  of  the  Oil  to  Be  Transported 


The  construction  and  engineering  problems 
usually  encountered  in  building  an  oil  pipe  line 
have  been  considerably  augmented  on  a  welded  line 
now  being  constructed  by  the  Prairie  Pipe  Line  Co.  out 
of  the  oil  field  in  the  Texas  Panhandle,  One  of  the  prin¬ 
cipal  factors  that  has  given  this  line  its  unusual  charac¬ 
ter  is  the  nature  of  the  crude  oil  that  must  be  trans¬ 
ported.  The  oil  has  a  high  content  of  paraffin  which 
causes  it  to  congeal  at  ordinary  temperatures,  at  or  near 
55  deg.  F.  As  a  direct  result,  the  pipe  must  be  buried 
whenever  possible  to  a  depth  about  14  in.  greater  than 
any  maximum  depth  heretofore  used,  special  insulation 
must  be  provided  where  pipe  is  exposed  to  the  atmos¬ 
phere,  and  the  oil  must  be  heated  during  the  winter 
months.  Design  and  construction  centering  around 
these  factors  have  I  j  i 

been  unusual  in  oil  l 

pipe  line  work.  The  I  %thenng 

topographical  char-  | _ I  ! 

acter  of  the  territory  .  ~ 

through  which  the 

line  pas.ses  has  also  I 'Roberts  X. 
added  to  the  difficulty  /_  |  ] 

of  location  and  con-  icarson^  ■  ^ray  ( - - 

struction.  As  shown  '  Mill  wheeler 
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darts  at  Kings  Mill, 
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lines  north  and  south.  The  topography  varies  from  flat 
plains  country,  excellent  for  pipe  line  construction,  to  a 
so-called  “break”  country  cut  by  shifting  ravines  and 
canyons.  The  latter  is  some  of  the  most  treacherous 
country  which  any  pipe  line  has  had  to  traverse.  A  ma¬ 
jor  construction  problem  also  developed  where  the  line 
crossed  the  north  fork  of  the  Red  River,  east  of  Blair, 
Okla.  A  shifting  stream  bed,  quicksand  and  danger 
from  floods  were  some  of  the  difficulties  to  be  met. 

In  design,  in  location,  in  construction  and  in  opera¬ 
tion,  this  200-mile  pipe  line  has  not  only  presented  un¬ 
usual  problems,  but  is  an  excellent  example  of  the 
present-day  engineering  methods  used  in  oil  pipe  line 
construction.  This  article  will  consider  both  the 
extraordinary  difficulties  and  the  more  or  less  con¬ 
ventional  procedure  being  used. 

Background  and  General  Characteristics — Phenom¬ 
enal  oil  development  of  the  Texas  Panhandle  north  and 
east  of  Amarillo  began  in  the  spring  of  1926.  The 
territory  was  typical  plains  cattle  country,  no  pipe  line 
ran  within  hundreds  of  miles  of  the  field,  and  the  near¬ 
est  railroad  was  25  miles  away.  The  production,  now 
around  125,000  bbl.  a  day,  at  one  time  reached  a  peak  of 
150,000  bbl.,  all  of  which  has  had  to  be  stored  or  shipped 
out  in  tank  cars  mostly  on  railroads  recently  built  into 
the  field.  The  producing  companies  in  most  cases  built 
gathering  pipe  lines  of  their  own  which  brought  the  oil 
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to  the  car  loading  racks  on  the  railroad  sidings.  Such 
a  line  is  illustrated  in  Fig.  1  by  the  line  of  the  Prairie 
Oil  &  Gas  Co.  from  Borger  to  Kings  Mill.  Other  com¬ 
panies  deliver  to  a  new  branch  of  the  railroad  which 
has  been  built  from  Panhandle  to  Borger.  No  pipe  lines 
have  as  yet  been  completed  giving  an  outlet  to  the  field, 


To  carry  out  these  operations  required  a  total  of  some 
400  or  500  men.  These  forces  were  divided  among  three 
contractors  and  the  Prairie  Pipe  Line  Co.  in  a  ratio  of 
about  1  to  4.  The  pipe  .stringing,  the  ditching  and  the 
protective  coating  were  contract  work.  .About  40  men 
were  used  in  pipe  stringing,  about  25  for  ditching,  and 

_  the  force  of  the  i>rotective 

coating  contractor  averaged 
about  20  men.  The  remainder 
of  the  work  was  done  by  com¬ 
pany  forces,  varying  from  :150 
to  400  men. 

Location  and  Desifin — The 
fir.st  requirement  to  he  .satis¬ 
fied  by  this  line  was  that  it 
connect  with  a  main  pipe  line 
at  a  point  where  the  oil  could 
reach  as  many  buyers  as  pos¬ 
sible.  since  the  oil  is  as  stated 
of  special  composition  and 
probably  at  times  will  not  be 
wanted  by  some  refineries. 
Ringling.  Okla.,  was  cho.sen  as 
the  terminus  since  it  is  on  the 
company’s  main  line  and  oil 
can  be  transported  from  there 
east,  north  or  .south.  Transfers 
*  to  another  pipe  line  system 

will  take  it  to  the  refineries  in 
Louisiana.  Thus,  the  starting  point,  Kings  Mill,  Tex., 
and  the  terminus,  Ringling,  Okla.,  were  fixed. 

It  is  universally  true  of  pipe  line  location  that  a  num¬ 
ber  of  general  requirements  mu.st  be  met  by  any  route 
selected  for  a  survey.  The  stations  should  be  located 


fig.  2— HAULING  A  35-TON  PUMP  FROM  RAILROAD  TO  PPMPI.NG  STATION  •  i-  * 

Nine  3i-ton  trucks  hooked  tandem  were  necessary.  ‘  another  pipe  line  system 

will  take  it  to  the  refineries  in 

though  it  is  expected  that  the  one  here  de.scribed  will  be  Louisiana.  Thus,  the  starting  point,  Kings  Mill,  Tex., 

fini.shed  and  ready  for  operation  early  in  June.  Two  and  the  terminus,  Ringling,  Okla.,  were  fixed, 

other  lines  are  being  built,  one  of  which  will  be  com-  It  is  universally  true  of  pipe  line  location  that  a  num- 
pleted  at  about  the  same  time.  There  is  much  con-  ber  of  general  requirements  mu.st  be  met  by  any  route 

jecture  as  to  how  efficiently  the  lines  will  operate,  not  selected  for  a  survey.  The  stations  should  be  located 

only  on  account  of  the  high  congealing  temperature  but  as  near  a  railroad  as  possible  and  on  level,  not  too  ex- 

also  because  of  the  sulphur  _ _ 

content  of  the  oil  which  is 
proving  to  be  an  especially 
destructive  corrosive  agent. 

As  stated,  the  line  is  200 
miles  long.  It  uses  seven 
pumping  stations,  varying 
from  28  to  42  miles  apart  de¬ 
pending  upon  the  topography 
of  the  country.  In  other  words, 
the  line  is  designed  for  a  max¬ 
imum  pumpage  over  its  entire 
length  of  24,500  bbl.  per  24  hr., 
this  calculated  on  the  basis  of 
700-lb.  pressure.  The  oil  is 
received  at  each  station  in  a 
30,000-bbl.  steel  working  tank 
from  which  it  flows  by  gravity 
to  the  pumps  which  force  it 
through  the  line  to  the  next 
station  below.  The  discharge 
or  main  line  is  8-in.  steel  pipe 

...  ,  .  .  FIG.  3— PIPE  LINE  SPANNING  ONE  OF  THE  NUMEROUS  SHIFTI.NG  RAVLNES 

wnile  tne  suction  line  from  tne  This  span  of  200  ft.  win  later  be  held  up  by  suspension  cables, 

working  tanks  to  the  pumps  is 

12  in.  All  joints  are  welded.  pensive,  land.  The  line  should  run  through  enough  rail- 

The  sequence  of  operations  in  building  this  oil  pipe  road  points  to  eliminate  long  hauls  of  materials,  and 

line  may  be  grouped  somewhat  as  follows:  (1)  Loca-  at  the  same  time  should  avoid  towns.  Ravines  and  bad 

tion  and  design,  (2)  preliminary  work,  (3)  welding  river  crossing  should  also  be  avoided.  This  line  in  its 

procedure,  (4)  cleaning  and  covering,  (5)  ditching  and  finished  location  satisfies  the  requirements  in  as  large 

backfilling,  (6)  station  construction,  (7)  placing  a  river  a  measure  as  possible.  All  stations  are  reached  by  rail¬ 
crossing.  road  spurs  except  one.  This  station,  Vinson,  on  Fig.  1, 


re<iuirt'<l  a  2r)-milp  haul  of  materials.  Fortunately,  jrood 
roads  were  available  and  all  but  the  heaviest  equipment 
was  transported  without  any  difficulty.  However,  the 
heavy  enjrines  and  pumps  presented  a  problem  which 
was  .solved  as  shown  in  Fivr.  2,  where  nine  3i-ton  trucks 
hooked  tandem  are  transporting  a  35-ton  pump. 

All  but  one  bad  river  crossing  and  many  ravine 
crossing's  were  eliminated,  although  avoidinj?  the  latter 
cau.sed  much  trouble.  About  one-quarter  of  the  lenprth 
of  the  line,  50  miles,  approximately  from  McLean  to  Vin¬ 
son,  was  in  country  filled  with  pullies  and  ravines.  The 


KKJ.  4— riPK  I.l.NK  RKAOY  FOR  FIN'.AL  DITCHIXO 
The  topoKraphy  shown  is  that  of  some  of  the  better  country. 


material  is  .sandy  red  clay,  dotted  with  outcroppinjys  of 
{rypsum  rock.  The  clay  is  very  erosive  and  the  rock  is 
.soluble  in  water  .so  that  the  ravines  are  widened  and 
deepened  by  every  rain.  Their  position  is  never  fixed. 
Some  are  300  to  400  ft.  wide  and  50  ft.  deep,  dry  most 
of  the  time,  but  full  from  bank  to  bank  several  times  a 
year. 

No  special  difficulties  were  encountered  on  the  sur¬ 
vey  in  the  ordinary  plains  country,  the  tw'o  parties 
averajrinp  about  1  mile  per  day  each.  Stakes  were 
set  at  200-ft.  .stations  for  alignment;  on  former  lines 
100-ft.  stations  have  been  u.sed.  Special  care  was  taken 
in  .setting  turning  points  since  no  curves  are  laid  out 
on  an  oil  pipe  line  survey.  The  intermediate  stakes  did 
not  need  to  be  located  so  accurately  since  the  alignment 
is  not  followed  as  closely  as  is  a  railroad  center  line. 
In  fact,  it  may  vary  as  much  as  50  ft.  either  way  from 
the  stake  line  at  a  given  point  on  account  of  the  alack 
that  is  thrown  into  the  pipe  line  to  guard  against  ex¬ 
pansion  and  contraction  troubles.  Elevations  were  taken 


at  each  .stake  by  vertical  angles,  this  being  accural 
enough  on  a  pre.ssure  line.  Although  cut  and  fill  are  no* 
given  much  consideration  in  laying  out  pre.ssure  lines,  a 
profile  was  quite  necessary  for  calculating  the  capacity 
of  the  line  and  in  locating  the  stations.  A  profile 
also  u.sed  by  the  operating  forces  after  the  line  is  com 
pleted  to  determine  toward  which  .station  a  line  should 
be  drained  in  case  of  a  break.  Profiles  are  also  useful 
when  designing  for  an  increase  in  capacity  by  “loopinjr” 
which  consists  in  adding  parallel  lines  for  a  part  of  the 
distance  between  stations. 

In  the  rough  or  “break”  country  three  locations  wen' 
surveyed  before  one  was  finally  chosen.  The  latter  fol 
lowed  very  closely  a  ridge  or  divide  betw’een  the  drain¬ 
age  slope  of  the  Elm  Fork  and  the  Salt  Fork  of  the  Red 
River.  A  fairly  regular  route  was  possible  at  this  lo¬ 
cation  while  one-fourth  mile  on  either  side  the  country 
was  practically  impassable.  At  one  point  in  a  distance 
of  one  mile  the  final  survey  crossed  only  twenty  ravines 
while  the  second  survey  had  included  about  a  hundred. 

Pipe  lines  usually  are  buried  18  in.  in  cultivated  land 
and  somewhat  less  across  timber  and  pasture.  Because 
the  Panhandle  crude  oil  congeals  at  such  high  tempera¬ 
tures  it  was  felt  that  this  line  should  be  buried  42  in. 
to  protect  it  from  the  air  temperatures  in  cold  weather 
and  to  hold  the  heat  given  to  it  at  each  station.  Most 
pipe  lines  follow  the  contour  of  the  land  across  streams 
and  ravines  although  many  of  them  have  been 
suspended.  The  latter  seemed  to  be  an  impossible  ar¬ 
rangement  with  this  line  and  much  time  was  spent  try¬ 
ing  to  find  a  route  where  the  ravine  locations  w'ere  not 
subject  to  such  severe  erosion  that  the  pipe  line  could 
not  be  passed  under  the  stream  bed.  This  proved  impos¬ 
sible  and  suspension  acro.ss  the  worst  ravines.  Fig.  3. 
is  being  u.sed  with  a 
special  insulation 
covering  the  pipe. 

On  smaller  and  fairly 
permanent  stream 
beds  the  line  follows 
the  contour  of  the 
ground. 

Preliminary  Work 
— The  purchasing  of 
the  right-of-way  for 
this  line  was  charac¬ 
terized  by  an  absence 
of  friction  with  the 
land  owners  who  re¬ 
garded  the  pipe  line 
much  as  the  settlers 
in  an  undeveloped 
country  view  a  new 
railroad. 

The  pipe,  in  40-ft. 
nominal  lengths,  was 
received  at  the  vari¬ 
ous  railroad  sidings 
along  the  line  and 
di.stributed  by  trucks.  Eighteen  1  J-ton  trucks  were  used, 
each  hauling  three  to  six  lengths  of  pipe  according  to 
road  conditions.  The  light  trucks  proved  a  big  advan¬ 
tage  in  eliminating  much  team  stringing.  On  an  aver¬ 
age,  about  five  teams  were  required  to  supplement  the 
trucks  along  the  worst  parts  of  the  right-of-way. 

Preliminary  ditching  work  by  hand  which  .shapes  the 
contour  of  the  land  surface  to  the  shape  in  which  the 
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line  will  finally  lie  is  an  operation  requirinK  consider-  and  an  outfit  such  as  shown  in  Fijr.  8.  The  200-ft. 
able  skill  and  judgment,  for  after  the  pipe  is  once  bent  lengths  of  pipe  are  turned  with  pipe  tonjrs  as  the  weld- 
it  is  extremely  hard  to  change  its  shape.  Because  of  ing  is  done,  while  some  overhead  welding  is  necessary 
the  many  ravines  on  this  line,  this  preliminary  hand  for  the  tie-in  gang. 

ditching  was  a  difficult  and  costly  operation.  In  Fig.  4  Cleaning  and  Covering — Corrosion  is  one  of  the  major 

_  difficulties  of  pipe  line  companies.  It  is  the  subject  of 

~  ^  ^  much  re.search,  and  methods  of  prevention  now  in  use 

are  the  stepchildren  of  countle.ss  theories.  On  this  line 
M  '  ^  treated  not  only  again.st  corrosion 

<4  lA  insulated  against  heat  loss  where  expo.sed  to  the 


FIO.  6— Oxy-ACETYLENE  WELDING  EQUIPMENT 
USED  ON  THE  LINE 


FIG.  S— THE  TIE-IN  WELDING  GANG 
This  Kanr;  weld.s  the  200-ft.  sections,  thus  comiiletiiiK 
the  line. 


atmosphere.  The  covering  is  therefore  an  importan' 
part  of  the  work  and  one  requiring  considerable  skill 
and  knowledge. 

In  order  to  assure  a  good  bond  between  the  pipe  and 


FIG.  7— BENDING  THE  PIPE  TO  CONTOLTl 
\  crawler  tractor  (not  shown)  Is  placed  on  the  pipe  at 
the  bend  point. 


is  shown  an  example  of  the  preliminary  ditching,  with 
the  pipe  laid.  Final  ditching  mostly  by  machine  will 
place  the  entire  line  42  in.  below  the  surface  at  all  points. 

Welding — Closely  following  the  stringing  and  prelim¬ 
inary  ditching  work,  a  gang  of  men  lined  the  pipe  into 
five-length  runs  by  means  of  clamps  such  as  shown  in 
Fig.  6.  Oxygen-acetylene  welding  outfits,  such  as  illus¬ 
trated  in  Fig.  6,  were  used  on  this  line.  An  acetylene 
generator  with  a  capacity  of  100  lb.  and  four  oxygen 
cylinders  supplied  a  gang  of  four  men  for  8  hr.  Four 
of  these  outfits  were  used,  each  pulled  along  the  line  by 
a  team  of  horses.  Welders  experienced  in  the  pipe  line 
work  of  the  company  were  used  exclusively.  The  five- 
length  sections  held  in  line  with  the  clamps  were  first 
tacked,  the  clamps  removed  and  a  heavy  ripple  bead 
run  around  the  joint.  Four  welders  worked  on  each 
run  of  pipe. 

The  pipe  in  the  runs  of  200  ft.  was  bent  to  contour  the  priming  coat,  the  pipe  was  thoroughly  cleaned, 
immediately  after  the  welding.  By  placing  a  crawler  For  this  work  the  company  has  used  the  machine  shown 
tractor  on  the  pipe  at  the  point  where  the  bend  was  to  in  Fig.  9.  It  consists  of  an  automobile  engine  con- 
be  made  and  having  a  gang  of  men  walk  onto  the  pro-  nected  through  a  counter  shaft  and  gears  to  a  roller  of 
truding  pipe,  over-bends  were  easily  made.  The  pipe  small  knife-edges  which  revolves  about  the  pipe.  Di¬ 
in  Fig.  7  is  just  beginning  to  go  down;  the  tractor  is  rectly  behind  the  cutters  a  wire  brush  revolves,  remov- 
behind  the  pile  of  earth  in  the  foreground.  The  tie-in  ing  the  scale  that  has  thus  been  loosened.  The  machine 
welds  completing  the  line  were  made  by  a  gang  of  men  is  self-propelled,  moving  along  the  pipe  on  the  rollers 


FIG.  9— SELF-PROPELLED  PIPE-CLEANI.NG  .MACHINE 
This  machine  scrapes  and  brushes  the  pipe  preliminary  to 
the  application  of  the  protective  coating. 
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which  may  be  seen  beneath  the  front  of  the  enffine 
frame. 

The  c«)mplete  covering  consist.s  of  a  priminjf  coat  of 
enamel,  three  coats  of  coal  tar  pitch  and  two  coats  of 
tarred  felt,  weijrhinp  25  lb.  p<M*  100  sq.ft.  On  each 
1.000  ft.  of  piiH‘  line  there  were  used  71  lb.  of  enamel. 
1.122  lb.  of  double  thickness  tarred  felt,  and  2.000  lb.  of 
waterproofinjr  pitch.  The  cost  of  the  coverinff  was  16ic. 
per  lineal  foot.  Each  course  of  pitch  and  felt  was  de¬ 


type,  with  corru{?ated  iron  sides.  The  foundations  for 
the  buildinjrs  and  the  machinery  ba.ses  are  of  mass 
concrete,  the  engine  and  pump  bases  being  poured 
monolithic  so  as  to  secure  equal  .settlement.  A  fire  wall 
is  used  between  the  oil  engine  and  pump  room  as  a  pro¬ 
tection  again.st  firing  the  oil  in  the  pumps  or  the  line. 

The  residences  are  of  permanent  construction,  al¬ 
though  they  are  designed  to  be  torn  down  with  a  min¬ 
imum  of  loss.  Each  station  has  a  water  system  and  a 


PIC.  10— SECTION  OF  PIPE  ON  WHICH  THE  PROTECTIVE  COATING  HAS  BEEN  COMPLETED 
Note  the  wire  wrapplnp,  .and  .it  the  left  the  reinforclnp  strip  used  on  the  welded  joints  In  the  river  crossing. 


signed  to  form  a  separate  waterproof  unit.  Approx¬ 
imately  2  miles  of  pipe  were  covered  per  day. 

The  enamel  or  prime  ccat  was  applied  from  cans  by 
hand  brushing  and  was  allowed  a  minimum  set  of  24  hr. 
before  any  wrapping  was  begun.  Next  a  coating  of 
pitch  was  applied  by  mopping  and  while  hot  a  layer 
of  double-tarred  felt  was  embedded  in  it.  The  felt  was 
applied  in  strips  26  in.  long  and  wide  enough  to  insure 
a  4-in.  overlap.  The  .second  coating  of  pitch  and  felt 
was  applied  in  the  same  manner,  liberal  coatings  of  hot 
pitch  being  used  over  and  between  each  felt  wrapper  and 
a  finish  coating  of  hot  pitch  applied  to  the  line.  As  an 
added  precaution  at  the  river  crossing  the  same  pro¬ 
tective  coating  was  used  held  in  ])lace  by  wires  spaced 
at  6-in.  intervals.  Fig.  10  shows  a  completed  wrapping 
and  the  insulating  gang  near  the  river  cro.ssing.  Much 
care  had  to  be  used  in  lowering  the  pipe  into  the  ditch 
to  keep  from  di.sturbing  the  coating.  A  belt  sling, 
illu.strated  in  Fig.  11.  was  used  for  this  purpo.se. 

Pit  riling  and  liackfiUing — The  ditch  for  the  line  was 
dug  by  a  wheel  type  machine.  The  trench  was  cut  42  in. 
and  very  little  roc*k  was  encountered  although  on  about 
10  miles  of  the  line  small  outcroppings  were  found,  all 
of  which  could  be  easily  blasted.  In  the  “break”  country 
the  ditching  contractor  had  a  great  deal  of  hand  ditch¬ 
ing  to  do.  Backfilling  was  done  by  a  Fordson  tractor 
operating  the  backfilling  board  from  a  winch  mounted 
in  front  of  the  radiator. 

Station  Consti  nrtion — The  .seven  pumping  stations 
were  all  practically  alike.  The  layout  in  Fig.  12  gives 
an  idea  of  the  buildings  and  works  neces.sary  while  Fig. 
14  gives  a  plan  of  the  pumping  station  building.  The 
pumping  station  buildings  are  a  steel-frame  portable 


sewage  system.  The  water  system  consists  of  wells 
pumping  to  steel  .standpipes  about  24  ft.  high  and  15  ft. 
in  diameter.  The  sewage  system  of  cement  joint  vitri¬ 
fied  clay  pipe  drains  to  a  concrete  septic  tank. 


FIG.  11— LOWERING  PIPE  INTO  DITCH 
A  b«»lt  sling  Is  used  in  order  not  to  damage  the  protective 
coating. 


injr  operations  and  huryinjr  the  pipe  in  the  aetual  strean\ 
channel  were  the  major  problems. 

Two  schemes  were  considered.  The  first  contemplated 
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Placing  a  RitH’r  Crashing — The  mo.st  difficult  sintrle 
piece  of  construction  occurred  where  the  pipe  line 
cros.ses  the  north  fork  of  the  Red  River  between  Blair 
and  Snyder,  Okla.  At  this  point  the  river  bed  is 
4.800  ft.  wide;  the  actual  stream  channel  at  pre.sent  is 
slijrhtly  less  than  200  ft.  and  practically  in  the  center  of 
the  river  bed.  The  material  is  quicksand  and  water  is 
very  near  the  surface  for  the  entire  4,800  ft.  In  order 
to  eliminate  any  possibility  of  catching  driftw'ood.  it 
was  neces.sary  to  bury  the  pipe  below  the  stream  bed. 
Taking  care  of  the  water  in  the  quicksand  during  ditch- 
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ditch  up  to  the  stream  channel,  laying  the  line  and  leaves  a  considerable  hole  on  the  downstream  side  of 

then  diverting  the  stream,  by  means  of  a  temporary  the  driftwood.  This  same  action  may  result  with  the 

sand-bag  dam,  into  one  of  the  old  channels  flowing  over  pipe  line,  so  that  a  natural  ditch  will  be  formed, 

the  completed  pipe  line.  Ditching  could  then  continue  If  this  action  does  not  result  within  three  or  four 

over  the  present  dewatered  stream  bed.  The  proposed  months,  it  is  planned  to  jet  the  sand  from  under  the 

temporary  .sand-bag  diversion  dam  is  shown  on  the  pipe.  The  proposed  jetting  plan  contemplates  using  a 

map  in  Fig.  17.  This  plan  was  abandoned  for  two  2-in.  pipe  perforated  with  3-in.  holes  every  5  or  6  in. 

reasons.  In  the  first  place,  sudden  floods  such  as  are  This  will  be  laid  alongside  the  pipe  line  and  a  portable 


FIG.  15— CONSTRUCTING  THE  PIPE  LINE  ACROSS  THE  NORTH  FORK  OF  THE  RED  RIVER 
A — Placing  the  wire  around  the  com-  B — The  pipe  was  lined,  welded  and  coated  C — Large  A-frame  and  pulleys  handled 

plete  pipe  on  the  river  approach.  Note  on  wooden  trestles.  A-frames  of  welded  pipe  the  pipe  while  the  trestles  were  belnp 

that  there  is  considerable  water  In  the  and  differential  pulleys  handled  the  pipe,  as  removed  and  later  lowered  the  pipe 

excavated  ditch.  shown.  into  the  stream  bed. 


quite  common,  would  wash  out  the  temporary  diversion  high  pressure  pump  attached  to  each  end.  A  jetting 
dam  and  all  of  the  construction  equipment.  The  second  pressure  of  1,200  lb.  can  thus  be  obtained  for  scouring 
reason  for  discarding  this  scheme  was  the  liability  of  a  ditch  beneath  the  pipe  line, 
trouble  with  the  land  owners  along  the  river.  The  prop¬ 
erty  line  and  in  this  case  the  county  line  is  always  in 
the  center  of  the  stream  no  matter  in  what  part  of 
the  river  bed  it  may  be  located.  Changing  the  stream 
bed  would  therefore  move  the  property  line  temporarily 
and  in  case  of  flood  an  entirely  new  channel  might  be 
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cut,  resulting  in  the  loss  of  considerable  “land”  by  one 
of  the  riparian  owners. 

The  second  and  adopted  procedure  was  to  ditch  up 
to  the  stream  bed,  drive  wooden  trestle  bents  for  sup¬ 
porting  the  pipe,  and  to  string  and  weld  the  pipe  on  this 
trestle.  The  water  was  only  about  2  ft.  deep  so  that 
the  trestle  building  was  not  difficult.  The  pipe  line 
across  the  channel  is  curved  upstream  so  as  to  provide 
plenty  of  slack  and  to  offer  a  better  resistance  against 
the  current.  After  welding,  the  line  was  lowered  into 
the  water,  no  ditching  being  done  along  this  200  ft.  It 
is  hoped  that  the  water  will  undermine  the  pipe  so  that 
it  will  bury  itself.  This  theory  is  based  on  the  noticed 
action  of  the  sand  wherever  a  piece  of  driftwood  has 
lodged.  The  water  forms  eddies  in  going  over  the  wood, 
resulting  in  a  sort  of  an  upstream  undertow  ivhich 


water  level 


Horiiontol  —  Feet 


FIG.  17— Pl.u\N  AND  PROFILE  OF  PIPE  LINE  CROSSING 
OF  NORTH  FORK  OF  RED  RIVER 
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Co-ordination  of  Local  Technical 
Orj^anizations 


Handlinfr  the  water  while  ditchinpr  the  quicksand  in 
the  river  bed  was  a  major  problem.  A  unit  length  of 
ditch  150  to  200  ft.  lonj?  was  opened  and  sloped  both  w’ays 
toward  a  sump  in  the  middle.  Gasoline-driven  centrifu¬ 
gal  pumps,  one  4  in.  and  one  6  in.,  were  used  to  dewater 
each  opened  section  of  ditch.  In  Fi)?.  18  one  of  these 
pumps  is  located  on  the  ripht  bank  of  the  ditch.  Trouble 
was  e.xperienced  by  the  clojr>?inK  of  the  foot  valves  at 
very  inopportune  times.  A  U-shaped  connection,  made 
up  of  welded  pipe,  was  therefore  devised  to  fasten  to  the 
suction  side  of  the  pumps.  A  valve  was  placed  on  each 
open  end  of  the  U  and  below  this  two  lenjfths  of  ho.se 
and  two  foot  valves  were  fastened.  The  valve  on  one 
suction  line  was  kept  clo.sed  until  the  other  clogged. 
The  latter  was  then  shut  off  and  cleaned  while  the  pump 
operated  through  the  other  suction  line.  This  worked 
very  .satisfactorily  and  gave  uninterrupted  service  on 
the  pumps. 

All  ditching  was  done  with  teams  and  slips.  The 
trestle  bents,  consisting  of  2x6  legs  and  a  2x12  cro.ss- 
piece,  were  driven  by  hand  with  sledge  hammers.  A 
slight  penetration  into  the  quicksand  held  the  bents 
quite  rigidly.  The  pipe  w^as  lined  up  on  the  trestle  and 


IN  CITIES  having  .several  local  technical  organizations, 
efforts  are  often  made  to  co-ordinate  their  activities 
for  mutual  benefit  and  for  greater  power  in  representing 
profe.ssional  interests  in  public  affairs.  An  example  of 
such  a  movement  is  the  .loint  Council  of  the  Asswiated 
Societies  of  St.  Louis,  which  at  present  includes  Fhe 
engineers’  club  and  the  local  sections  of  the  six  national 
societies  of  civil,  mechanical,  electrical,  mining,  refrig¬ 
erating,  and  heating  and  ventilating  engineers.  A 
recent  regulation  states  that  the  object  of  the  joint 
council  is:  “To  further  the  public  welfare  wherever 
technical  and  engineering  knowledge  and  experience  arc 
involved;  to  provide  co-operation  among  the  engineering 
societies  of  St.  Louis,  and  to  consider  and  act  upon 
matters  of  common  concern  to  the  engineering  and  allied 
technical  professions.” 

Any  local  .society  or  local  .section  of  a  national  tech¬ 
nical  organization,  which  is  not  organized  for  commer¬ 
cial  purpo.ses,  is  eligible  for  membership  and  may  be 
admitted  by  a  favorable  vote  of  75  per  cent  of  the 


FIG.  18— THE  APPROACH  TO  THE  RIVER  CROSSING  AND  THE  CONSTRUCTION  FORCE 
On  the  right  bank  of  the  ditch  is  shown  the  centrifugal  pump  used  for  dewatering  the  quicksand 


welded  much  as  it  would  have  been  on  the  ground.  The 
welding  equipment  was  carried  on  a  barge  alongside. 
The  welded  joints  on  the  river  crossing  were  rein¬ 
forced  by  three  pieces  of  strip  .steel  5  in.  long,  welded 
across  the  joint  at  120-deg.  intervals.  The  pipe  was  in¬ 
sulated  and  waterproofed  in  the  same  way  as  on  land. 
A-frames  and  differential  pulleys  were  u.sed  to  rai.se 
the  pipe  from  the  trestle  in  order  to  apply  the  coating 
better,  and  were  also  used  to  lower  the  pipe  into 
the  .stream. 

Personnel — All  engineering  design  and  supervision 
and  all  cleaning  and  welding  work  were  done  by  the 
forces  of  the  Prairie  Pipe  Line  Co.  The  pipe  stringing 
contract  was  handled  by  J.  L.  Cox,  Yates  Center,  Kan¬ 
sas.  All  ditching  and  backfilling  were  done  by  E.  A. 
McPherson,  Ft.  Worth,  Tex.  The  Standard  Asbestos 
Mfg.  &  Insulating  Co.,  Kansas  City,  Mo.,  supplied  the 
materials  and  applied  the  protective  coating.  C.  R. 
Weidner  is  chief  engineer  of  the  Prairie  Pipe  Line  Co., 
and  R.  L.  Jaeger  is  designing  engineer.  R.  J.  Tibbetts 
is  field  engineer  in  charge  of  all  work.  D.  F.  Phelps 
is  construction  foreman  and  T.  R.  Lott,  superintendent 
of  the  southern  division  in  which  the  line  is  being  built. 


council,  by  letter  ballot.  The  council  is  composed  of  the 
president  or  chairman  of  each  local  organization  and 
two  members  chosen  by  each  such  organization.  A 
president,  vice  -  president  and  .secretary  -  treasurer  are 
elected  and  the  president  appoints  three  .standing  com¬ 
mittees,  on  public  affairs,  publicity  and  joint  meetings. 
The  first  of  the.se  reports  to  the  council  on  legislative 
and  other  matters  referred  to  it.  All  statements  to  the 
public  are  given  out  through  the  second  committee,  after 
approval  by  the  council.  A  budget  of  estimated  expenses 
is  made  annually  and  the  amount  is  prorated  among  the 
societies  on  the  basis  of  membership,  but  not  exceeding 
10c.  per  month.  The  regulations  provide  that : 

The  council  shall  have  jurisdiction  over  all  matters  of 
joint  interest  to  member  .societies  and  over  matters  of  public 
welfare  or  public  intere.st,  and  the  member-societies  shall 
act  on  all  such  matters  only  through  the  council.  Such 
matters  shall  be  referred  to  the  council  at  any  meeting  or 
in  writing  to  the  president  of  the  council,  imm^iately  after 
which  a  call  shall  be  issued  for  a  meeting  to  consider  the 
matter  in  question  and  stating  the  object  of  the  meeting. 
A  quorum  for  the  consideration  of  such  matters  sha'l  con¬ 
sist  of  two-thirds  of  the  total  number  of  councilors  repre¬ 
senting  at  lea.st  80  per  cent  of  the  member  societies.  A 
three-fourths  vote  of  those  present  is  required. 
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Doubledecking  the  Havre  de  Grace 
Highway  Bridge 

Railroad  Crossing  Built  Half  Century  Ago  Enlarged 
for  Highway  Traffic — Connections 
of  Bracing  Welded 


By  John  N.  Mackall 


Chairman  and  Chief  Knisineer,  State  Hoads  Commission, 
ISaltimore,  Md. 


Reconstruction  of  the  well-known  Harve  de 
Grace  bridRe  across  the  Susquehanna  River,  on  the 
main  highway  route  from  Philadelphia  to  Baltimore 
and  Washington,  is  now  in  progress.  The  bridge  is 
being  increased  in  traffic  capacity  by  the  addition  of 
a  second  deck,  to  carry  on  each  deck  one-way  traffic  only. 
The  history  of  this  development  is  intere.sting. 

The  Havre  de  Grace  highway  bridge  was  built  by  the 
Penn.sylvania  R.R.  as  a  single-track  railroad  bridge  in 
the  year  1873.  In  1908,  the  railroad  built  a  double- 


of  two  lines  of  pleasure  automobiles,  but  not  enough 
for  an  automobile  to  pass  a  truck,  or,  of  course,  fur 
two  trucks  to  pass  each  other.  The  new  draw  span 
provided  22  ft.  width.  It  became  necessary  to  direct 
traffic  so  as  not  to  allow  vehicles  which  could  not  pass 
to  meet  on  the  bridge.  Traffic  became  much  too  large 
for  this  to  be  done.  The  annual  traffic  over  the  bridge 
was  275,000  vehicles  and  the  maximum  daily  traffic  on 
Sundays  and  holidays  reached  4,500.  Obviously  there 
was  necessity  for  providing  greater  traffic  facilities. 

The  act  providing  for  the  acquisition  of  the  bridge 
specified  that  the  tolls  should  continue  until  the  bridge 
was  completely  paid  for,  after  first  deducting  the  cost 
of  maintenance  and  operation.  The  State  Roads  Com¬ 
mission  decided  that  “maintenance”  included  the  cost 
of  making  the  bridge  satisfactory  for  travel,  and  conse¬ 
quently  decided  to  continue  the  tolls  for  sufficient  time 
to  pay  for  the  cost  of  making  the  bridge  of  a  width 
adequate  and  safe  for  travel. 

A  number  of  schemes  for  doing  this  were  considered 


■  - 


FIG.  1— HAVRE  DE  GRACE  BRIDGE  WITH  SECOND  DECK  NEARING  COMPLETION 


track  structure  at  this  point  and  offered  the  present 
bridge  to  the  commissioners  of  Harford  and  Cecil 
Counties,  between  which  counties  the  bridge  runs,  for 
a  highway  bridge,  the  new  floor  and  draw  to  be  provided 
by  the  county  commissioner.s.  At  this  time  very  little 
automobile  traffic  had  developed,  and  few  people  even 
began  to  realize  the  traffic  which  would  develop.  The 
counties  refused  to  accept  the  bridge  from  the  railroad 
company.  At  its  own  expense,  then,  the  railroad  com¬ 
pany  provided  a  floor  for  highway  traffic  and  a  draw 
span,  and  gave  the  bridge  to  a  group  of  seven  citizens  of 
Harford  and  Cecil  Counties,  who  operated  it  as  a  toll 
bridge  until  February,  1923.  The  cost  to  the  owners 
was  nothing.  They  each  put  in  $100  as  working  capital 
and  began  the  operation  of  the  toll  bridge. 

The  State  Roads  Commission  purchased  the  bridge 
under  authority  from  the  legislature  on  Feb.  12,  1923, 
for  $585,000.  The  tolls  w’ere  continued  until  the  bridge 
was  paid  for.  This  $585,000,  plus  interest  on  the  out¬ 
standing  bonds,  was  completely  earned  on  Sept.  30, 
1926,  when  the  receipts,  after  deducting  the  cost  of 
operation  and  maintenance,  amounted  to  $685,000.  The 
toll  rates  were  60c.  for  each  automobile,  including  the 
driver,  and  5c.  for  each  additional  passenger.  Higher 
rates  prevailed  for  motor  trucks  and  very  low  commuta¬ 
tion  rates  prevailed  for  daily  and  monthly  users. 

The  bridge  was  13.1  ft.  wide  between  wheelguards, 
which  gave  sufficient  width  with  very  careful  operation 


and  gradually  eliminated.  The  first  was  the  spreading 
of  the  trusses  in  providing  for  two  lines  of  traffic. 
Because  of  the  nature  of  the  trusses,  this  was  discarded 
as  impractical.  The  next  scheme  considered  was  plac¬ 
ing  an  additional  driveway  outside  of  each  of  the 
trusses.  The  bridge  was  amply  strong  for  this,  and 
for  a  while  it  seemed  to  be  the  most  feasible  proposi¬ 
tion.  However,  the  difficulties  at  the  draw  span  were 
such  as  to  make  it  necessary  to  discard  this  plan. 
Either  the  trusses  of  the  span  approaching  the  draw 
span  would  have  to  be  splayed  so  as  to  make  it  wide 
enough  for  two  lines  of  vehicles  approaching  the  draw, 
or  additional  driveways  would  have  to  be  put  outside 
of  the  draw  span,  as  was  done  on  the  fixed  span.  The 
w’idth  of  the  draw  opening  was  not  sufficient  to  permit 
the  narrowing  of  the  channel  opening  by  the  amount 
of  additional  width  on  the  draw  span.  Splaying  of 
the  trusses  would  have  very  definitely  complicated  the 
movement  of  traffic  and  pedestrians,  and,  in  addition, 
would  have  required  the  complete  rebuilding  of  each 
of  the  spans  next  to  the  draw. 

When  these  plans  were  all  discarded,  the  only  remain¬ 
ing  alternative  was  to  place  one  driveway  above  the 
other  and  to  build  the  necessary  approach  spans.  The 
trusses  were  amply  strong  to  support  the  additional 
deck,  and  sufficiently  high  for  the  two  clearance  heights 
of  12i  ft.  A  new  walkway  3  ft.  4  in.  wide  was  placed 
on  the  south  side  of  the  bridge.  The  approaches  are 
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SO  arrenged  that  traffic  coming  in  on  the  rijfht  of  the 
road  will  automatically  take  the  driveway  w'hich  will 
lead  to  the  upper  or  lower  deck  as  required,  and  it  seems 
that  no  difficulties  in  operation  will  be  encountered. 
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bracing  near  the  top  was  all  removed,  and  a  new  sway 
strut  was  placed  over  the  top  of  the  upper  driveway; 
this  with  the  floorbeams  midway  the  trusses  provided 
for  ample  stability  and  rigidity. 

The  new  sway  strut  and  new  floorbeams  are  being 
welded  to  the  existing  columns.  This  is  accomplished 
by  slotting  the  vertical  columns  sufficiently  long  to 
place  through  them  a  gusset  plate  strong  enough  to 
support  the  beams  and  struts.  Then  this  gusset  plate 
is  welded  to  the  vertical  column  on  both  sides.  Tests 
made  on  this  form  of  welding  demonstrate  that  it  is  as 
satisfactory  as  riveting  and  considerably  more  econom¬ 
ical  and  expedites  the  work  materially. 

Laminated  wood  floors  are  used  on  both  decks.  Con¬ 
crete  was  considered,  but  discarded  because  of  the 
weight  which  it  imposed  upon  the  structure. 

In  order  to  make  the  approach  to  the  upper  deck  flt 
into  the  surrounding  conditions  as  well  as  possible  each 
The  old  trusses  have  compression  members  of  of  the  end  spans  was  lowered  at  the  abutment  7.6  ft. 
wrought-iron  Phoenix  type,  some  of  them  made  of  four,  making  a  grade  of  3  per  cent  on  each  of  the  end  spans, 

some  of  six  and  some  of  eight  sections.  The  sway  It  was  necessary  to  strengthen  the  trusses  of  the  draw 
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span  to  carry  the  additional  weight  and  this  was  done 
by  boltinK  additional  sections  to  the  trusses.  The  old 
draw  span  was  operated  by  jrasoline  motors,  and  in  the 
new  construction,  because  of  the  additional  weight,  elec¬ 
trical  motors  w'ere  installed  for  operation. 

The  overall  length  of  the  bridge  is  3,282  ft.,  and  the 
height  above  the  water  is  31  ft.  The  depth  of  founda¬ 
tion  is  35  ft.  from  water  surface  to  top  of  grillage. 
All  the  piers  are  first-class  cut  .stone  ma.sonry  to  solid 
foundation. 

Providing  the  bridge  with  two  12-ft.  roadways  in 
this  manner  and  building  the  approach  .spans  will  cost 
approximately  $300,000.  The  tolls  will  net  this  amount 
in  about  one  year.  After  sufficient  money  has  been  col¬ 
lected  from  the  tolls  to  pay  for  the  widening  and 
recon.struction,  the  bridge  will  be  made  free  of  toll.  The 
commission  feels  that  the  most  .satisfactory  solution 
which  could  have  been  obtained  has  been  obtained,  and 
that  it  is  provided  with  a  bridge  which  will  satisfac¬ 
torily  carry  the  traffic  over  peak  loads  at  only  a  fraction 
of  the  co.st  of  replacing  the  bridge  with  a  new'  one. 
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conjunction  with  the  Turlock  Irrigation  District,  leaving 
the  Dallas-VVarner  reservoir  mo.stly  as  an  afterbay  for 
regulation  of  the  irrigation  demand. 

Signs  of  Trouble — The  Dallas-Warner  reservoir  was 
half  full  of  water  la.st  fall  when  the  seepage  of  some  2 
sec.-ft.  began  to  show  on  the  downstream  face.  This 


Earth-Filled  Dam  Leakage  Stopped 
by  Grouting  with  Cement 

l..eakage  Through  a  Dam  of  the  Modesto  Irrigation 
District  Stopped  by  Cement  Grout  When 
Reservoir  Was  Half  Full 
By  W.  H.  Holmes 

IrrlKation  KiiRincor.  Modrsti)  Irri»;ution  District,  Modesto,  Calif. 

C GROUTING  of  seams  in  rock  to  stop  the  flow  of 
J  water  is  a  common  procedure,  but  its  application 
to  sand  and  clay  has  not  been  extensive,  consequently 
the  results  obtained  in  .stopping  How  through  an  earth- 
till  dam  of  the  Dallas-Warner  reservoir  of  the  Modesto 
Irrigation  District,  Stanislaus  County,  Calif.,  is  of  note. 
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FIG.  1— .SKCTIOXS  OF  TTIK  DALUXS-WARXEU 
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The  lower  section  shows  the  i-oncrete  lining  and  curtain 
wall  built  in  1’.<I.'>-16,  al.so  iiroKi'ess  of  ^routinK  operation. 

Construction  of  Dam  No.  1,  the  largest  of  six  dams 
forming  a  reservoir  of  27,000  acre-ft.  capacity,  was 
begun  in  1909.  The  dam  is  of  earth  fill  with  a  concrete 
core-wall  and  puddled  core,  1,600  ft.  long  and  32  ft. 
high  through  the  maximum  section.  When  first  con¬ 
structed,  this  reservoir  was  the  supply  for  summer  irri¬ 
gation  of  50,000  acres.  As  the  district  grew,  however, 
Don  Pedro  dam  was  built  on  the  Toulumne  River  in 


FIG.  3— FLOW  FROM  RESERVOIR  UXDER  CUTOFF 
TRENCH  AT  END  OF  LINING 

seepage,  being  concentrated  at  one  opening,  had  possi¬ 
bilities  of  becoming  dangerous  to  the  whole  structure  if 
erosion  started. 

The  original  plans  for  the  dam  show  a  20-ft.  crest, 
an  up.stream  slope  of  2  J  to  1,  a  downstream  .slope  of 
2  to  1,  and  a  freeboard  of  5  ft.  A  4-in.  concrete  core¬ 
wall  was  to  have  been  built  5  ft.  from  the  down.stream 
edge  of  the  crest  with  an  18-in.  base  carried  down  to 
hardpan  or  clay.  A  section  of  10  ft.  on  each  side  of  the 
core-wall  was  to  have  been  puddled  during  construction. 
The  details  are  given  in  Fig.  1.  Old  employees  of  the 
district  stated  that  the  core-wall  was  built  on  top  of  the 
.soil,  not  even  removing  the  grass,  and  that  the  puddling 
was  carelessly  done.  During  construction  a  part  of  the 
core  wall  fell  over,  from  excessive  puddling  on  one  side. 

When  water  was  first  turned  into  the  reservoir  in 
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FIG.  4— PI.AN  OF  SOUTH  HALF  OF  DAM 

Showing  location  of  Inlet  and  outlet  of  leak,  also  grout  holes. 

1911  a  large  leakage  developed  near  the  maximum  cross- 
section.  Water  flowed  through  the  dam  in  a  hole  statec 
to  have  been  some  2  ft.  in  diameter.  Subsequently,  a 
section  of  the  dam  suddenly 
settled  and  stopped  the  flow. 

Sheetpiling  later  was  driven 
beside  the  core  wall  but  some 
seepage  continued. 

Investigation  of  the  dam 
site  to  determine  the  cause  of 
the  trouble  was  started  in 
1914.  Test  wells  showed  a 
layer  of  white  sand  as  much 
as  40  ft.  thick  under  portions 
of  the  dam.  As  its  failure 
would  have  caused  consider¬ 
able  damage  to  land  in  the 
vicinity  and  would  have  de¬ 
prived  50,000  acres  of  irri¬ 
gated  land  of  a  July  or  August 
irrigation,  it  was  necessary  to 
make  the  dam  safe  at  any  cost. 

The  repair  plan  adopted  was 
to  line  the  upstream  face  with 
4  in.  of  reinforced  concrete, 
also,  to  build  a  cutoff  w’all  from 
the  intersection  of  the  lining 
and  the  original  ground  down 
to  the  clay  and  gravel  conglomerate  below  the  sand  bed. 
A  profile  of  the  dam  showing  crest,  original  ground  sur¬ 
face,  and  bottom  of  cutoff  wall  as  built  is  shown  in  Fig.  1. 

Excavation  of  a  trench  for  the  cutoff  wall  40  ft.  deep 
and  1,000  ft.  long  through  sand  was  a  tedious  task.  The 
work  was  finished  by  1917,  but  still  the  seepage  con¬ 
tinued.  As  a  further  measure,  considerable  soil  was 
scraped  on  top  of  the  lining  with  the  expectation  of 
stopping  the  leakage  in  the  expansion  and  construction 
joints.  This  was  effective  for  a  short  time. 

In  December  1926  water  was  entering  under  the  con¬ 
crete  wall  at  station  1  -f-  53  or  at  the  end  of  the  face 
lining.  The  cutoff  wall  at  the  end  of  the  lining  was 
3  ft.  deep.  A  small  earth  dam  was  placed  around  the 
leak  and  an  excavation  was  made.  It  was  found  that 
water  was  going  under  the  cutoff  wall  and  back  to  the 
lining,  as  shown  in  Fig.  3.  Fifteen  minutes  after  1 
sec.-ft.  of  muddy  water  was  allowed  to  enter  this  hole 
the  seepage  from  a  hole  on  the  lower  side  of  the  dam 
650  ft.  distant,  suddenly  increased  in  flow  and  became 
muddy.  This  indicated  a  small  cavity  entirely  through 
the  dam.  The  continuation  of  outflow  when  water  was 
not  flowing  in  at  station  1  -|-  53  indicated  that  there 
were  one  or  more  openings  or  channels  in  addition  to 
the  known  channel.  The  problem  was  to  locate  and  block 
all  these  channels  or  cavities. 

Soundings  were  made  with  a  water  jet  drill  to  locate 
the  cavities.  Iron  pipe  3  in.  in  diameter  was  used  to 


FIG.  5— GROUTING  DAM  TO  STOP  LKAKS 
Three  ffrout  pipes  are  shown,  together  with  grouting  machine.  Note  soil  scrap<!d  onto 
upper  part  of  lining  to  stop  seepage. 

on  the  ground  in  a  20-ft.  circle  around  the  hole.  Hole 
11  was  first  drilled  (see  Fig.  4),  and  as  a  cavity  was 
found  the  probable  direction  of  the  flow  was  shown. 
Holes  1,  2,  3  and  4  were  made,  but  no  cavity  was  found. 
Holes  5,  6,  7,  8  and  9  were  drilled  and  cavities  were 
found.  When  hole  6  was  filled  about  one-fourth  of  the 
original  leakage  stopped.  When  hole  10  was  plugged 
three-fourths  of  the  leakage  was  stopped.  Holes  7,  8 
and  9  had  very  little  effect  on  the  flow. 

The  holes  ranged  from  12  to  40  ft.  deep,  the  majority 
being  over  28  ft.;  149  sacks  of  cement  were  used. 

As  the  remaining  leakage  was  coming  from  under  an 
8-ft.  ledge  of  hardpan  it  was  decided  to  grout  under  the 
ledge.  Holes  11  and  12  were  on  the  downstream  side  of 
the  dam  and  extended  below  the  ledge  of  hardpan. 
When  these  holes  were  grouted  all  seepage  stopped  and 
has  not  reappeared. 

With  1  sec.-ft.  of  water  requiring  15  minutes  to  fill 
the  channel  and  flow  through  the  dam,  it  was  estimated 
that  it  would  require  15  times  60,  or  900  cu.ft.  of  mate¬ 
rial  to  fill  the  cavities. 

Sand  was  mixed  with  the  cement  several  different 
times  but  each  time  the  grout  machine  would  plug  even 
with  application  of  150  lb.  of  air  pressure. 

The  grouting  was  done  at  a  cost  of  $400  as  compared 
with  $85,000  for  the  curtain  wall  and  lining  which  were 
not  effective  in  stopping  the  seepage. 
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Depreciation  Becomes  of  Greater 
Importance  to  Railroads 

Work  of  Valuation  Engineers  Conies  Into  Prom¬ 
inence  by  Recent  Order  of  Interstate 
Commerce  Commission 

By  Henry  J.  Saunders 

Bureau  of  Valuiiiiou,  lntiTstat«-  <'<imm<roe  Commiaslon, 
WashiriKton,  D.  C. 

The  year  1926  was  one  of  jrreat  operating  efficiency 
on  the  part  of  the  railroads.  This  status  was  def¬ 
initely  indicated  by  increa.sed  car  loadings,  lower 
operating  costs  and  several  other  factors  which  made  it 
one  of  the  most  prosperous  years  in  railroad  history. 

It  was  but  natural,  therefore,  that  when  the  Inter¬ 
state  Commerce  Commission  on  Nov.  2.  1926,  issued  an 
accounting  order,  known  as  15100,  relative  to  the  set¬ 
ting  up  of  depreciation  charges,  railroad  executives, 
security  holders,  and  certain  writers  for  financial 
journals  should  immediately  question  the  effect  of  this 
order  upon  the  financial  .statements  of  the  carriers. 

Briefly,  this  order  provides  that  each  carrier  shall 
file  with  the  commission  not  later  than  Sept.  1,  1927, 
estimates  of  the  composite  rates  of  depreciation  which 
it  propo.ses  to  apply  to  the  ledger  value  of  each  of  the 
separate  primary  accounts.  [The  primary  accounts  are 
uniform  ones  which  each  railroad  is  required  to  keep 
for  reporting  its  financial  status  to  the  commission.] 
After  the  commission  has  tentatively  approved  the  ap¬ 
plication  of  the  composite  rates  of  depreciation  sub¬ 
mitted  by  the  carriers,  the  order  further  provides  that 
not  later  than  Jan.  1,  1928,  the  various  carriers  shall 
accomplish  a  redi.stribution  of  their  investment  ac¬ 
counts,  this  redistribution  being  for  the  purpose  of  de¬ 
termining  amounts  assignable  to  the  depreciable  ac¬ 
counts.  In  order  to  accomplish  this  rather  complicated 
determination  of  base  to  which  depreciation  rates  are 
to  be  applied,  the  commission  indicated  that  four  steps 
should  be  followed: 

i  1 )  The  determination  of  total  quantities  of  prop¬ 
erty  installed  subsequent  to  June  80,  1914,  but  prior 
to  the  carrier’s  official  valuation  date  under  the  Valua¬ 
tion  Act. 

(2)  The  deduction  of  the.se  quantities  from  the  engi¬ 
neering  report  covering  the  estimates  of  co.st  of  repro¬ 
duction  new  at  the  June  30,  1914,  prices  contained 
therein. 

(3)  The  addition  of  the.se  quantities  to  the  previously 
adjusted  1914  base  at  prices  representing  the  actual 
cost  of  these  items  of  property  at  date  of  installation. 

(4)  The  addition  of  quantities  and  costs  recorded  for 
property  installed  subsequent  to  the  carrier’s  official 
valuation  date. 

Having  determined  this  adjusted  sum  for  each  of  the 
primary  accounts,  the  total  of  all  the  accounts  must 
then  be  deducted  from  the  original  recorded  investment 
account  of  each  carrier  and  the  difference,  if  any,  must 
then  be  carried  in  the  accounts  as  an  unadju.sted  item. 
Judging  from  this  finding  of  the  commission  it  is  ap¬ 
parent  that  the  work  done  by  the  valuation  departments 
of  the  carriers  and  the  commission’s  bureau  of  valua¬ 
tion  is  of  prime  importance  in  determining  these  ad¬ 
justed  ledger  accounts. 

Specific  provision  is  made  for  the  use  of  the  data 
available  as  obtained  by  these  valuation  departments; 


and  where  agreements  have  been  reached  between  the 
bureau  of  valuation  and  the  carriers,  the  figures  o 
determined  are  to  be  substituted  for  those  appearing 
in  the  original  inventory. 

The  matter  of  extraordinary  repairs  is  treated  in 
the  order  of  the  commission  and  provision  is  made  for 
the  crediting  to  investment  account  of  a  proportionate 
part  of  the  total  ledger  value  of  the  structure  or  pieie 
of  property  under  repair.  It  is  apparent  from  the 
order  that  a  reasonable  di.stribution  of  the  carrier's 
investment  account  is  contemplated  so  that  the  previ¬ 
ously  prescribed  rates  of  depreciation  may  be  applied 
to  produce  a  reasonable  depreciation  reserve  for  each 
of  the  .separate  accounts. 

Depredation  as  a  Liability — The  one  feature  of  the 
order  referred  to,  by  financial  writers,  as  disquieting 
is  that  which  provides  that  not  later  than  Jan.  1, 
1928,  each  railroad  company  shall  estimate,  in  accord¬ 
ance  with  the  principles  determined  for  developing 
current  depreciation,  the  amount  of  past  accrued  de¬ 
preciation  upon  those  accounts  which  are  considered 
as  depreciable.  This  e.stimated  amount  of  accrued  de¬ 
preciation  will  then  appear  on  the  liability  side  of  each 
carrier’s  balance  sheet  and  will  be  designated  in  the 
same  manner  as  the  reserves  for  depreciation  set  up 
prior  to  the  issuance  of  this  order  15100.  In  the  car¬ 
rier’s  accounting  it  is  provided  that  this  assumed 
accrued  depreciation  shall  appear  as  a  credit  to  the 
depreciation  reserve  and  shall  be  concurrently  debited  to 
a  suspense  account  on  the  asset  side  of  the  balance 
sheet.  The  latter  provision  is  thus  a  .stabilizer  and 
should  in  no  way  affect  the  finances  of  the  company.  The 
danger  feared  in  certain  quarters  is  thus  removed  and 
the  carrier’s  surplus  is  neither  materially  reduced,  en¬ 
tirely  wiped  out,  or  made  a  net  loss.  The  finding  of  the 
commission  as  to  this  accounting  is  self-explanatory: 

“Thi.s  .«u.spense  account  cOuld  then  be  gradually  extin¬ 
guished  by  charges  to  profit  and  loss  over  a  maximum 
period  of  years  or  in  such  shorter  time  as  the  carriers 
might  elect.” 

In  effect,  therefore,  although  an  estimated  accrued 
depreciation  reserve  has  been  established  by  a  single 
entry,  there  is  no  intention  to  convert  surplus  or  profits 
into  losses  which  wdll  impair  credit.  Thus,  a  railroad 
which  has  been  upon  an  operating  basis  permitting  the 
payment  of  substantial  dividends,  will  under  this  sys¬ 
tem  of  accounting  find  it.self  in  exactly  the  same  posi¬ 
tion  financially  as  it  was  prior  to  the  issuance  of 
the  order. 

During  each  of  the  years  following  the  establishment 
of  the  depreciation  reserves,  the  amounts  formerly 
charged  directly  to  operating  expenses  will  be  carried 
as  credits  to  the  depreciation  reserve  and  the  accrued 
depreciation  determined  upon  for  the  year  wdll  repre¬ 
sent  the  direct  charge  to  operating  expenses.  There 
may  thus  be  certain  discrepancies  in  a  single  year  but 
the  effect  over  a  considerable  period  will  be  uniform. 

Amount  of  the  Depreciation  Reserves — Prior  to  the 
issuance  of  this  order  the  carriers  were  required  to  set 
up  depreciation  re.serves  covering  their  equipment 
accounts  and  in  many  instances  these  reserves  were  of 
considerable  magnitude.  They  were  permitted  also, 
to  set  up  depreciation  reserves  in  certain  other  accounts, 
and  as  shown  in  appendix  F  of  order  15100,  certain 
carriers  have  taken  advantage  of  the  provisions  in  the 
accounting  classification  and  have  set  up  reserves  on 
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particular  items  of  property,  such  as  special  bridsfes. 
coal  and  ore  wharves,  buildinprs,  and  special  structures. 
The  amount  of  this  depreciation  reserve  with  relation 
to  the  total  investment  accounts  of  the  steam  railroads 
is  shown  in  appendix  C.  On  the  average  it  is  less  than 
10  per  cent  of  the  total  of  such  account. 

On  the  other  hand,  in  appendix  D  of  the  order  is 
shown  the  ratio  of  the  reserve  for  accrued  depreciation 
on  equipment  to  the  total  investment  in  such  equip¬ 
ment,  and  it  is  found  that  the  ratio  in  1923  averages 
between  30  and  40  per  cent.  For  the  Class  1  railroads, 
including  les.sors  and  the  switching  and  terminal  com¬ 
panies,  in  the  year  1924  the  accrued  depreciation  re¬ 
serves  total  $1,. 521, 059,295  or  something  over  7  per 
cent  of  the  net  book  value  of  these  same  carriers. 

Extent  of  Depreciation — The  importance  of  the  de¬ 
preciation  element  may  be  illustrated  in  another  way 
by  taking  some  84  of  the  principal  railroads  of  the 
United  States  with  a  total  of  162,220  miles  of  main 
track  and  251,071  miles  of  all  tracks  or  about  two-thirds 
of  the  railroad  mileage  of  the  country.  The  engineer¬ 
ing  reports  of  the  bureau  of  valuation  on  these  prop¬ 
erties  show  a  ratio  between  the  cost  of  reproduction 
new  and  cost  of  reproduction  less  depreciation  of  78.6 
per  cent,  the  depreciation  representing  $2,327,307,532. 
.\n  examination  of  the  accounts  in  detail  .shows  ju.st 
where  the  largest  portion  of  this  depreciation  occurs. 
First,  considering  the  three  main  subdivisions  we  find: 

Per  Cent  ii{ 

Per  Cent  Tntal 

Depreciated  Depreciatiun  Depreciation 

Road .  17  }  $I.246,98S.266  53  6 

Ettuipnieiit .  32  7  934,375,365  40  1 

General  expenditures .  17,8  145,946.901  6.3 

Total .  21  4  $2,327,307,532  100  0 

The  cost  of  reproduction  new*  of  these  three  divisions 
in  percentage  is: 

Per  Cent 

Road  66.3 

Ekiuipment  .  26.2 

General  expenditure* .  7.5 

100.0 

We  find,  for  instance,  that  26.2  per  cent  of  the  costs 
carry  40.1  per  cent  of  the  depreciation. 

Of  the  road  accounts,  which  are  numbered  1  to  47,  the 
following  table  shows  those  of  most  importance  and 
the  percentage  of  depreciation  in  each: 

Per  Cent  of  Per  Cent  Per  Cent  of 

Total  Road  of  Cost  Total 

Account*  .\'e»  Depreciation 

Account  I  to  47  Depreciation  Accta.  1-47 

3  Grading .  30  9  $22,226,1  18  1.2  1.8 

6  Bridge*  treetle*  and 

culvert,-  .  12  4  181.991,614  19,8  14.7 

8  Tie*  .  5  4  257,778,712  44  3  20.7 

9  Rail .  13.0  120.938,139  13  5  9.7 

10  Other  track  ma¬ 

terial .  3  8  86,907.887  30  7  7  0 

11  Ballaet .  5.7  106.903.389  23  8  8  5 

12  Tracklaying  and 

eurfacing..  5.8  121,225,272  25.9  9.7 

16  Station  and  office 

building.*  .  4.8  92,764.759  24.6  7.4 

Total .  81.8  $990,735,890  7^ 

Total  depreciation,  accta.  I  to  47  $1,246,985,266 

From  this  table  it  is  evident  that  practically  80  per 
cent  of  the  total  depreciation  recorded  under  “Road” 
is  in  the  eight  accounts  which  represent  81.2  per  cent 
of  the  costs  of  accounts  1  to  47. 

Effect  on  Valuation  Work — The  depreciation  order 
is  an  accounting  matter  and  apparently  designed  to 
stabilize  the  carrier’s  accounting  methods,  but  it  is  so 
dependent  upon  the  valuations  as  determined  by  the 
commission  that  some  discussion  of  these  methods  may 
seem  necessary.  Accrued  depreciation  from  an  account¬ 


ing  standpoint  may  or  may  not  repre.sent  physical  de¬ 
preciation  from  an  engineering  standpoint. 

Under  the  Valuation  .Act  the  eommi.ssion  was  in¬ 
structed  to  determine  the  cost  of  reproduction  new  and 
the  cost  of  reproduction  le.ss  depreciation.  The.se 
estimated  costs  of  the  property  were  to  be  reporteil 
separately  from  the  value  of  the  property,  and  it  is 
clear  that  the  commission  is  required  to  .set  up  co.sts 
and  value  separately.  The  costs  are  to  be  set  up  on  the 
basis  of  the  commi.ssion’s  classification  of  accounts,  and 
being  propt  rty  routs  should  not  contain  any  of  the  ele- 
hients  of  propertp  or  business  vuhie,  including  going 
concern,  development  cost,  appreciation  and  other  in¬ 
tangibles.  Co.st  le.ss  depreciation,  therefore,  as  de¬ 
termined  by  the  bureau  of  valuation  of  the  commi.ssion, 
is  intended  to  cover  the  actual  physical  depreciation  of 
the  property  determined  by  field  inspection. 

To  assist  in  determining  proper  depreciation,  the 
engineering  board  of  the  bureau  of  valuation  com¬ 
piled  a  memorandum  I'.nown  as  board  memorandum  226, 
which  sets  up  in  detail  the  normal  service  lives  of  various 
I'lements  of  property  and  gives  certain  rules  to  be  fol¬ 
lowed  in  establishing  service-condition  i)er  cent.  The 
method  followed  is  that  known  as  the  straight  line 
method  of  computing  depreciation  and  is  the  same  as 
that  approved  by  the  commission  in  its  order  15100. 
The  results  obtained  by  the  bureau  of  valuation  and  by 
the  accountants  are,  therefore,  measurable  on  the 
same  basis. 

Many  questions,  such  as  salvage  value,  obsolescence, 
and  abandonments,  are  discu.ssed  in  order  15100;  and 
with  relation  to  obsolescence  the  order  .says  that  con¬ 
sideration  of  this  element  as  a  factor  of  depreciation 
must  have  the  approval  of  the  commission.  In  a  con¬ 
curring  opinion  in  connection  with  this  order,  Com- 
mi.ssioner  Woodlock  calls  attention  to  the  fact  that 
certain  items  of  depreciable  property  are  not  included 
in  the  order  and  que.stions  the  logic  of  this  determina¬ 
tion.  The  principal  items  not  included  by  the  com¬ 
mission  include: 

(1)  A  portion  of  property  chargeable  to  the  grading 
account,  which  is  similar  to  property  found  under  sev¬ 
eral  other  accounts. 

(2)  Tracklaying  and  surfacing,  account  12,  which 
is  a  labor  account  considered  by  the  bureau  of  valuation 
as  depreciating  in  the  .same  ratio  as  the  depreciation 
assigned  to  the  materials  in  the  track  accounts. 

(3)  Roadway  small  tools,  account  38.  which  has  been 
depreciated  in  the  bureau  of  valuation  estimates. 

(4)  General  expenditures,  accounts  71  to  77,  which 
are  also  considered  as  depreciable  in  the  same  ratio 
as  the  road  accounts  by  the  bureau  of  valuation. 

This  order  of  the  commission  is  far  reaching  and  the 
labor  of  putting  it  into  active  operation  will  be  an 
item  of  considerable  importance.  However,  after  a  few 
inevitable  minor  adjustments,  it  should  prove  very  ef¬ 
fective  in  stabilizing  carriers’  accounting.  The  valua¬ 
tion  departments  of  the  carriers  and  of  the  bureau  of 
valuation  will  be  called  upon  to  render  much  assistance 
in  furnishing  the  data  nece.s.sary  to  comply  with  the 
order,  and  the  importance  of  their  work  is  emphasized 
when  it  is  realized  that  the  entire  basis  of  the  ad¬ 
justed  ledger  accounts  depends  almost  wholly  upon  the 
results  of  the  work  done  by  the  valuation  engineers. 

[Since  this  article  was  written  the  effective  dates  of 
the  commission’s  order  have  been  postponed  one  year. 
— Editor.] 
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Developing  a  10-M.G.D.  Water  Supply  from 
Wells  and  Surface  Sources 

Amarillo,  Tex.,  with  a  300-Per  Cent  Population  Increase  in  Five  Years  Goes  15  Miles  for 
W’ell-Water — Impounding  Reservoir  for  Emergency 


The  old  well  water  supply  system  of  Amarillo, 
Tex.,  was  designed  for  a  city  of  about  15,000 
population.  It  was  thoroughly  adequate  in  1920. 
Today  the  city,  as  a  result  of  natural  growth  and  the 
oil  field  activity  in  the  Texas  Panhandle,  has  a  popula¬ 
tion  of  nearly  50,000,  about  35  per  cent  of  w’hich  has 
been  added  in  the  past  18  months;  and  the  old  water 
system  is  still  trying  to  supply  the  need.  There  is, 
however,  nearing  completion  a  new  10-m.g.d.  supply  of 
which  7  m.g.d.  is  to  be  taken  from  new  wells  and 
3  m.g.d.  in  emergencies  from  a  new  impounding  reser¬ 
voir.  Both  the  dam  and  wells  are  located  about  15 
miles  from  Amarillo  on  a  ranch  purchased  by  the  city 
for  water  supply  purposes.  Water  from  the  wells  is 
pumped  to  a  receiving  reservoir,  just  below  the  dam, 
which  can  also  be  fed  from  the  impounding  reservoir. 
A  pumping  station  near  the  receiving  re.servoir,  with  a 
suction  line  to  the  reservoir,  delivers  the  well  water  and, 
in  emergencies,  the  impounded  supply,  to  a  15-mile  pipe 
line  which  for  the  mo.st  part  is  under  gravity  head.  At 
the  city  end  of  the  pipe  line  there  is  a  second  receiving 
reservoir,  from  which  water  is  pumped  to  an  elevated 
tank.  There  are  a  number  of  surge  tanks  on  the 
pipe  line. 

The  old  supply  was  pumped  from  37  wells,  located  in 
various  parts  of  the  city,  to  a  central  elevated  steel  tank 
The  old  works,  with  150,000  ft.  of  distribution  pipe,  i. 
privately  owned  but  negotiations  are  under  way  for  it 
purchase  by  the  city  before  the  new  system,  which  will 
cost  about  $2,100,000,  is  completed.  Construction  of  the 
new  system  has  been  in  progress  during  the  pa.st  wintei 
and  spring,  and  it  is  planned  to  deliver  the  new  water 
into  the  mains  by  July  1.  Partly  because  of  this  work, 
and  partly  because  of  the  other  municipal  engineering 
occasioned  by  such  rapid  city  growth,  the  city  engineer 
now  has  a  staff  of  14  engineers  and  20  inspectors,  com¬ 
pared  with  2  engineers  and  2  inspectors  a  year  ago. 

Public  .sentiment  in  Amarillo  was  against  the  use  of 
water  from  impounding  reservoirs,  so  wells  were  adopted 
a.s  the  main  new  source  of  supply.  Considerable  pros¬ 
pecting  located  a  suitable  well  supply  about  15  miles 
southwest  of  the  city,  where  7  wells  have  now  been 
drilled.  Six  of  the.se  are  to  be  operated  by  air  lift  and 
one.  which  is  close  by  the  receiving  reservoir,  by  a 
motor-driven  axial  flow  pump.  The  wells  are  of  the  com¬ 
mercially  known  “air-made"  type  in  which  a  large  cavity 
made  by  compressed  air  around  the  perforated  strainer 
pipe  is  filled  with  gravel  fed  in  from  the  top.  Before 
referring  to  the  method  of  construction  of  these  wells, 
the  new  projec't  as  a  whole  will  be  described. 

Impoundiug  Ktservoir — The  impounding  dam  is  ap¬ 
proximately  45  ft.  high  above  the  bed  of  Palo  Duro 
Creek  and  has  a  crest  length  of  1,650  ft.  It  is  composed 
largely  of  dry,  sandy  loam  with  select  earth  and  riprap 
on  the  upstream  side.  It  forms  a  reservoir  3i  miles 
long  and  §  mile  wide.  The  overflow  spillway,  550  ft. 
long,  empties  into  the  Negro  Arroyo,  a  stream  parallel 
to  the  one  on  which  the  reservoir  is  built,  the  two 


streams  uniting  just  below  the  dam.  The  bottom  of  the 
overflow  spillway  is  covered  with  10  in.  of  riprap  and  a 
cutoff  seal  is  placed  at  both  the  upper  and  lower  ends. 
A  24-in.  suction  line  runs  through  the  dam  from  the 
gate  house  above  to  the  pump  house  below  the  dam. 
The  gate  house  is  a  reinforced-concrete  cylinder  9  ft. 
in  diameter  and  about  45  ft.  high  with  four  inlet  ports 
distributed  spirally  around  its  circumference,  8  ft.  apart 
vertically. 

Two  of  the  w’ells  are  located  just  below  the  dam  and 
the  other  five  above  it  and  near  either  side  of  the  reser¬ 
voir.  Their  yield  is  pumped  into  a  0.5-m.g.  receiving 
reservoir  just  below  the  dam.  This  reservoir  may  also 
be  supplied  from  the  impounding  reservoir. 

Receiving  Reservoir — The  receiving  reservoir  below 
the  dam.  which  al.so  serves  as  a  pump  well,  is  65  ft.  in 


diameter,  and  is  constructed  of  reinforced  concrete  with 
a  reinforced-concrete  roof  supported  on  columns.  The 
structure  is  partly  in  excavation  and  will  be  completely 
covered  with  earth. 

Supply  Main — The  entire  15.7  miles  of  the  pipe  line 
is  of  30-in.  cast-iron  pipe,  imported  from  France.  As 
showm  by  Fig.  1,  especially  long  tangents  are  used,  one 
being  close  to  8  miles  in  length.  At  each  major  change 
in  direction,  as  also  in  the  center  of  the  longest  tangent 
and  at  the  city  end,  reinforced-concrete  surge  tanks  are 
provided.  These  tanks  equalize  the  pressures  along  the 
pipe  line,  while  the  one  at  the  city  end  serves,  in  addi¬ 
tion,  to  keep  the  line  full  of  water.  Air  relief  valves  are 
placed  at  all  minor  summits  in  the  line,  and  special 
drain  valves  at  the  low  points.  Water  from  the  receiv¬ 
ing  well  is  pumped  to  the  first  surge  tank,  which  is 
about  115  ft.  above  the  pump  house  and  li  miles  dis¬ 
tant.  From  this  surge  tank  the  water  flows  some  14.6 
miles  by  gravity  to  the  city. 
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City  End — Water  is  received  at  the  city  end  of  the 
pipe  line  in  a  covered,  concrete  reservoir,  from 

which  it  is  pumped  into  a  0.5-m.tr.  elevated  steel  tank 
which  provides  the  city  pressure  at  a  maximum  of  67  lb. 
with  an  estimated  possible  friction  drop  of  8  lb.  in  any 
part  cf  the  city.  About  78,000  ft.  of  6-  to  24-in.  water 
mains  are  beinjr  laid  in  the  city,  of  which  .some  60,000 
ft.  will  reinforce  the  gridiron  and  cut  out  dead  ends, 
and  the  remainder  will  be  extensions. 

Dei^eloping  the  Welh — The  country  west  of  Amarillo 
.slopes  upward  toward  the  west  and  a  careful  study  was 
made  in  that  direction  for  a  distance  of  about  100  miles, 
about  50  test  holes  being  put  down.  The  information 
thus  secured  determined  that  an  adequate  supply  of 


commercially  as  “air-made,”  which  permits  a  large 
gravel  deposit  to  be  placed  around  the  perforated  screen 
in  the  cavity  formed  by  back-blowing  air  into  the  well 
and  pumping  out  the  fine  sand.  Air-lift  installations 
are  used  on  six  of  the  .seven  wells.  In  constructing  the 
wells,  a  20-in.  screw  joint  oil-well  casing  was  sunk 
through  the  .sand  formations  to  the  impervious  clay  de¬ 
posit  below.  This  casing  shut  out  all  sand  and  water 
from  the  well,  permitting  the  second  operation  to  start. 
This  consi.sted  in  extending  a  12-in.  wrought-iron  screw- 
joint  pipe  into  the  clay  below  the  water-producing 
strata.  This  pipe  was  placed  to  a  proper  depth  to  give 
sufficient  submergence  for  the  ojwration  of  the  air-lift 
system  and  was  perforated  for  at  least  20  ft.  where  it 
would  come  in  contact  with  the  water-bearing  .sand. 

With  both  the  outer  and  inner  tul)e.s  in  place,  the 
air-lift  etjuipment,  consisting  of  a  footpiece  and  a  water 
di.scharge  line,  was  installed  inside  of  the  perforated 
pipt'.  Gravel  of  such  size  as  could  not  pass  through  the 
;-  X  4-in.  perforations  was  next  placed  between  the 
20-in.  outer  casing  and  the  12-in.  inner  pipe.  Then  as 
the  outer  tube  was  slowly  lifted,  a  short  distance  at  a 
time,  the  air  lift  was  placed  in  opeu'ation  and  removed 
the  sand  and  water  as  it  entered.  This  pumping  was 
continued  until  the  tube  had  been  lifted  perhaps  6  in. 
By  the!i  closing  the  discharge  of  the  well,  the  air  ex- 
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water  could  be  secured  from  the  fine  quicksand  beds  of 
the  quaternary  formations  found  at  a  depth  of  from 
to  150  ft.  below’  the  surface  at  Palo  Duro  canyon, 
about  15  miles  southwest  of  the  city. 

Water  in  this  section  is  secured  from  beds  of  fine 
sand,  ranging  in  thickness  from  50  to  90  ft.  Pa.st  ex- 
I>erience  had  demonstrated  a  number  of  facts.  Large 
dug  wells  sunk  into  these  sand  beds  are  net  a  perma¬ 
nent  solution  because  the  fine  sands  pack  so  tightly 
around  the  walls  that  the  water  will  not  flow  into  the 
wells  at  a  sufficiently  fa.st  rate.  Even  tunnels  from  such 
wells  are  said  to  sand-pack.  Drilled  wells,  using  fine 
.screens  surrounded  by  a  thin  wall  of  gravel,  experi¬ 
enced  the  same  troubles  as  in  the  large  dug  wells,  the 
fine  sands  soon  cutting  off  the  flow  of  water.  The  use 
of  large  screen  openings  on  pumped  wells  permitted  too 
much  fine  sand  to  be  pumped  out,  causing  not  only  wear 
on  the  pumps,  but  also  leaving  a  cavity  that  ultimately 
caved  in  and  shut  off  the  water  supply. 

The  contract  finally  was  let  for  a  type  of  well,  known 


erted  a  quick  back  pressure  through  the  perforations 
into  the  water  .stratum.  This  pressure  forced  gravel 
under  the  20-in.  outer  tube,  filled  any  voids  that  were 
pre.sent,  and  at  the  .same  time  agitated  and  loosened  the 
fine  sand  in  the  water  stratum.  By  a  repetition  of  this 
process  of  pumping,  back-blowing  and  raising  the  out¬ 
side  casing,  from  100  to  165  cu.yd.  of  gravel  was  intro¬ 
duced  into  each  w’ell.  The  cleaning  process  was  kept  up 
until  each  well  flowed  at  least  500  g.p.m.,  according  to 
weir  measurements.  The  well  drilling  rig  is  shown  by 
Fig.  2. 

A  section  of  both  the  air-lift  and  motor-pumped  well 
is  show’n  in  Fig.  3.  The  receiving  tank  around  the  top 
of  the  air-lift  wells  is  octagonal  in  form  and  of  rein¬ 
forced  concrete.  A  well  constructed  around  the  out¬ 
side  casing  and  extending  to  the  concrete  cover  over 
the  receiving  tank  is  used  as  a  gravel  supply  magazine. 
On  the  motor-operated  well,  the  axial-flow  pump  has  a 
capacity  of  500  g.p.m.  against  a  total  lift  of  90  ft.  The 
well  casing  is  10  in.  in  diameter  and  the  depth  of  the 


The  air  oonipres.sors  in  the  fureRruund  are  belt-driven  from  whieh  will  form  the  imitoundiiiK  reservoir.  The  dam  l.s  at 

farm  traetors.  In  the  liatkKround  is  Palo  Duro  eanyon  the  left  of  the  pii'tiire. 
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FIO.  4— IT.MP  STATION'  AXO  HKSKIlVOiK  LAYOl'T  AT  SITK  OF  WKLI.S 


throuprh  the  water  eduction  pipe.  A  well  house  and 
tower  are  erected  on  a  concrete  platform  around  the  well. 

Compressor  and  Pump  House — The  well  and  impound- 
inK  reservoir  pumpinpr  station  (Fig.  4)  contains  the 
pumps,  all  compressor  equipment,  and  the  chlorinating 
equipment. 

Two  synchronous  motor-driven  centrifugal  pumps, 


dam  was  built  by  Luck  &  Aldredge,  Kansas  City,  Mo. 
The  pipe  line  was  laid  by  the  Sherman  Machine  &  Iron 
Works,  Oklahoma  City,  The  reservoir  and  pump  house 
in  the  city  were  built  by  the  Kimball  Construction  Co., 
Colorado  Springs,  Colo.  The  elevated  steel  tank  in  the 
city  was  furnished  and  erected  by  the  Chicago  Bridge 
&  Iron  Works. 
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each  of  4-m.g.d.  capacity,  are  used  for  pumping  the 
water  from  the  storage  reservoir  into  the  first  surge 
tank  on  the  city  discharge  line.  The  pumps  ate 
horizontal-shaft,  single-stage,  double-suction  volute 
pumps,  with  horizontal  split  casings.  Two  compound 
air  compressors  belt-connected  to  synchronous  motoi.s 
are  used  to  supply  air  for  the  seven  wells.  Each  com¬ 
pressor  has  a  capacity  of  900  cu.ft.  of  free  air  per 
minute.  Two  motor  generator  sets  furnish  125-volt 
direct  current  for  field  excitation  of  all  synchronous 
motors.  Current  is  received  from  the  city  to  run  the 
exciter  set  which  has  sufficient  capacity  for  the  motors 
on  both  the  pumping  units  and  the  compressors.  The 
current  received  is  3-phase  60-cycle  13,000-volt  alternat¬ 
ing  transformed  at  the  station  to  2,200  volts.  I'or 
standby  service,  a  high-speed  gasoline-engine-driven 
electrical  generator  is  installed.  Outside  of  the  build¬ 
ing  two  air  receivers,  3i  ft.  in  diameter  and  8  ft.  long, 
are  installed. 

Administration — All  plans  and  designs  were  made  by 
Wynkoop  Kiersted,  consulting  engineer,  Kansas  City, 
Mo.  H.  B.  Jones  is  city  engineer  of  Amarillo,  with 
Marvin  Nichols  as  chief  construction  engineer.  The 
work  was  done  by  various  contractors.  The  wells  were 
installed  by  P.  S.  Judy,  of  the  Air-Made  VV'ell  Co.,  Okla¬ 
homa  City,  agents  for  the  Sullivan  Machinery  Co.  The 


From  wells  2,  4,  and  6 . a  n 
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well  146  ft.  On  te.st,  the  yield  of  this  well  was  about 
(iOO  g.p.m.  Provision  is  also  made  for  back-blowing  on 
this  well  when  neces.sary.  The  air  is  carried  down 
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New  Pennsylvania  Law  Restores 
Licensing  of  Engineers 

Wording  of  Law  Declared  to  Be  Unconstitutional 
Is  Modified  to  Suit  Findings  of  the 
State  Supreme  Court 

Anew  license  law  for  professional  engineers  and  land 
.  surveyors  for  the  state  of  Pennsylvania  was  signed 
by  the  Governor  on  May  6,  1927.  It  was  passed  to  re¬ 
place  the  license  law  declared  unconstitutional  by  the 
Supreme  Court  of  the  Commonwealth  in  an  opinion 
made  public  Jan.  24  of  this  year.  The  old  law  was  at¬ 
tacked  on  the  grounds  that  it  legislated  on  more  than  one 
subject,  namely,  engineers  and  land  surveyors,  also  that 
by  its  exemptions  it  interfered  with  “the  equality  of 
opportunity.”  The  new  law  is  so  worded  as  to  indicate 
that  surveying  is  but  one  branch  of  the  practice  of 
professional  engineering,  and  its  exemptions  have  been 
altered  to  give  engineers  who  are  citizens  of  Pennsyl¬ 
vania  equal  opportunity  with  those  from  outside  the 
state,  Richard  L.  Humphrey,  president  of  the  State 
Board  for  Registration  of  Professional  Engineers  and 
of  Land  Surveyors,  states  that  the  essential  features  of 
the  new  law  are: 

(1)  It  regulates  the  practice  of  the  profession  of 
engineering  in  all  of  its  branches  including  surveying, 
in  order  to  safeguard  life,  health  and  property. 

(2)  The  definition  of  the  term  "professional  engineer” 
means  a  person  who  through  technical  knowledge  gained 
by  education  or  by  experience  in  one  or  more  branches 
of  engineering  including  .surveying,  etc.,  is  competent  to 
be  placed  in  responsible  charge  of  engineering  work. 
The  term  “surveyor”  means  a  person  engaged  in  that 
branch  of  engineering  known  as  surveying.  The  extent 
of  the  work  that  may  be  made  by  a  surveyor  is  the 
preparation  of  plans  and  specifications  for  minor  engi¬ 
neering  work  not  involving  safety  to  life,  thus  making 
it  possible  to  register  borough  engineers,  county  engi¬ 
neers  and  men  doing  similar  work  as  surveyors,  allowing 
them  to  continue  in  the  work  without  the  necessity  of 
granting  a  certificate  of  registration  as  professional 
engineer,  as  provided  in  the  old  act. 

(3)  The  age  limit  has  been  reduced  from  25  to  21 
years. 

(4)  The  only  exemptions  provided  in  the  new  act  are 
officers  and  employees  of  the  government  of  the  United 
States  while  engaged  within  Pennsylvania  in  the  practice 
of  engineering  in  any  of  its  branches  including  survey¬ 
ing  for  said  government ;  and  a  person  having  no  estab¬ 
lished  place  of  business  in  the  commonwealth,  who  prac¬ 
tices  the  profession  of  engineering  in  any  of  its  branches 
including  surveying  exclusively  as  a  regular  employee 
of  a  public  service  company,  as  defined  in  the  Public 
Service  Law,  by  rendering  to  such  company  engineering 
service  in  connection  with  its  facilities  which  are  subject 
to  regulation,  supervision,  and  control  in  order  to  safe¬ 
guard  life,  health  and  property,  by  the  Public  Service 
Commission  of  the  Commonwealth  of  Pennsylvania,  so 
long  as  such  person  is  thus  actually  and  exclusively  em¬ 
ployed,  and  no  longer;  provided,  that  such  company 
shall  have  at  least  one  engineer  registered  under  the 
provisions  of  this  act  in  responsible  charge  of  such 
company’s  engineering  work  in  Pennsylvania. 

(5)  Each  year  of  teaching  or  of  the  study  of  engi¬ 


neering  in  a  school  or  college  satisfactory  to  the  board 
shall  be  equivalent  to  one  year  of  active  practice,  and 
not  one-half  year  as  provided  in  the  previous  bill,  with 
a  total  not  to  exceed  four  year.s. 

(6)  Regi.strants  under  the  former  act  may,  upon  the 
payment  of  the  renewal  fee,  exchange  their  regi.stration 
card  for  1927  or  1926  for  a  1927  registration  card  issued 
under  the  new  act. 

(7)  Under  the  previous  act  certificates  were  granted 
as  professional  engineer,  professional  engineer  and  land 
surveyor,  and  land  surveyor;  under  the  new  act  only 
professional  engineer,  and  surveyor  are  granted. 

(8)  Each  regi.strant  must  secure  a  .seal  which  shall 
be  used  on  plans,  specifications,  plates  and  reports  issued 
by  him  or  her. 

(9)  The  act  provides  for  the  right  of  appeal  from 
decisions  of  the  board  to  the  court  of  common  pleas  of 
Dauphin  County. 

(10)  A  fine  of  $500,  or  imprisonment  for  three 
months,  or  both,  is  imposed  for  the  violation  of  any 
provisions  of  the  act. 

The  act,  in  other  particulars,  is  similar  to  the  old  act 
except  as  to  minor  changes. 

In  the  exemption  clause  of  the  former  law,  which  was 
the  one  criticised  by  the  Pennsylvania  Supreme  Court, 
engineers  in  the  employ  of  the  federal  government  or 
of  corporations  engaged  in  interstate  commerce  were 
exempted,  and  their  practice  was  not  restricted  to  en¬ 
gineering  work  for  the  government  or  for  the  corpora¬ 
tions  employing  them.  In  regard  to  railroad  employees 
the  court  .said:  “What  reasonable  grounds  can  there 
be  for  permitting  officers  and  employees  of  corporations 
engaged  in  interstate  commerce  to  practice  the  pro¬ 
fession  of  engineering  in  Pennsylvania  without  regis¬ 
tration,  while  requiring  all  officers  and  engineers  of 
corporations  not  engaged  in  interstate  commerce  to  be 
registered?  It  will  be  observed  that  this  does  not  say 
that  the.se  officers  and  engineers  are  exempt  merely 
while  engaged  in  interstate  commerce  work;  on  the 
contrary,  they  are  wholly  exempt  from  regi.stration,  and 
they  freely  practice  the  profession  of  engineering  in 
our  .state.”  The  same  comment  was  made  concerning 
employees  of  the  federal  government.  The  new  law 
exempts  government  engineers  only  when  employed  on 
government  work  and  exempts  the  employees  of  public 
service  companies  instead  of  corporations  engaged  in 
interstate  commerce,  as  that  term  was  not  sufficiently 
inclusive,  only  when  employed  in  connection  with  pub¬ 
lic  service  company  facilities  and  when  the  company  has 
a  registered  engineer  in  charge  of  its  work  as  noted 
above. 

The  relation  of  engineers  and  architects  is  specified 
as  follows:  “Nothing  in  this  act  shall  be  construed  to 
prevent  any  person  who  is  qualified  to  use  the  title 
registered  architect  from  doing  such  engineering  work 
as  is  incidental  to  his  architectural  work  or  to  prevent 
any  person  who  is  qualified  to  use  the  title  regi.stered 
professional  engineer  from  doing  such  architectural 
work  as  is  incidental  to  his  engineering  work.” 

The  .section  of  the  old  law  which  provided  that  after 
a  certain  date  it  shall  be  unlawful  for  the  slate  or  any 
of  its  subdivisions  to  engage  in  the  construction  of  any 
public  work  involving  engineering  unless  the  plans  were 
approved  by  a  regi.stered  professional  engineer  has  been 
stricken  out  of  the  law  as  the  Supreme  Court  indicated 
that  this  constituted  legislation  upon  a  different  subject, 
which  is  unlawful  in  Pennsylvania. 


Hifihtcay  nerplopntonis  of  1926 
Atcardpfi  Itliip  Kihluni  of  Distiiu'lion 
by  State  Highu'ay  Engineers 

SIXTH  ARTICLE 

Developing  Traffic-Bound 
Roads  at  Low  Cost 

Ky  Marry  .1.  Kirk 

atdtt  HiyltHtnt  lutytnnr,  Colinnlms,  Ohio 


UNTIL  about  four  years  apo  state  hiphway  activi¬ 
ties  were  confined  almost  exclusively  to  the 
buildinp  of  paved  roads.  The  result  was  that 
on  Jan.  1,  1923,  after  fifteen  years  on  the  job  of  build- 
inp  a  state  system  of  11,000  miles,  only  4,050  miles 
were  paved  and  under  state  maintenance  and  the  state 
route...  with  very  few  exceptions,  were  frequently 
marked  by  short  unimproved  paps  which  made  throuph 
travel  very  ditlicult.  This  was  jiarticularly  true  in  the 
poorer  communities  which  had  not  been  able  financially 
to  co-operate  in  buildinp  state 
roads.  Such  parts  of  the  state 
were  practically  mud-bound 
durinp  the  sju-inp  months. 

If  roads  were  to  continue  to 
cost  $30,000  per  mile  and 
more  it  was  only  a  jiroblem 
in  elementary  arithmetic, 
knowinp  the  amount  of  funds 
available  for  road  purposes,  to 
fipure  that  it  would  be  many 
years  in  the  future  before 
apriculture,  i  n  d  u  s  t  r  i  e  s  , 
c  h  u  r  c  h  e  s  and  centralized 
schools  in  these  communities 
could  expect  relief.  There  was 
a  popular  ilemand  for  an  im¬ 
mediate  chanpe  in  policy. 

The  only  solution  was  a  low- 
cost  road  that  would  be  pass¬ 
able  and  smooth  the  year 
round. 

.\n  analysis  of  the  problem  as  it  affected  the  .state 
system  as  a  whole  showed  the  roads  divided  into  four 
classes:  (H  Those  portions  already  paved,  (2)  tho.se 
portions  which  demanded  immediate  pavinp  and  for 
which  funds  were  available,  (3)  those  portions  which, 
from  an  economic  point  of  view,  should  be  paved  but 
for  which  only  limited  funds  were  available,  and  (4) 
tho.se  portions  upon  which  expensive  construction  could 
not  be  justified  bwau-se  of  lipht  traffic.  Evidently  the 
first  two  classes  were  cared  for  but  a  problem  was  pres¬ 
ent  in  classes  3  and  4,  and  study  was  concentrated  on 
them. 

The  Anxieer — The  Low-Cost  Road — The  low-cost  road 
was  the  onlv  answer  to  the  problem  presented  by  the.se 
la.st  two  cla.s.ses.  Nearly  all  the  work  for  the  first  year 
^^•as  done  at  a  cost  of  not  over  $3,000  per  mile,  not  in- 
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cliidinjr  larpe  bridges  and  culverts.  Expenditures 
greater  than  this  had  to  be  made  where  heavy  grading 
was  nece.ssary  or  where  surfacing  materials  were  costly. 
Some  of  the  grading  and  structure  work  was  done  by 
contract  and  a  traffic-bound  surface  generally  of  local 
material  was  added  later.  By  far  the  greater  part  of 
the  grading  and  .small  structure  operations  were  by  the 
day-labor  method.  This  obviated  the  need  for,  and  the 
delay  in  making,  detailed  plans  and  surveys.  The  best 
line  and  grade  commensurate  with  the  funds  available 
was  obtained. 

As  noted  above,  1,700  miles 
were  thus  handled  in  1920. 
This  was  made  possible  by  an 
organization  of  men  and 
equipment  developed  over  two 
or  three  years  previous  which 
had  been  gradually  able  to  in¬ 
crease  the  miles  improved 
each  .season.  The  job  re<piirpd 
a  large  amount  of  equipment, 
particularly  graders  and  trac¬ 
tors.  Some  of  it  was  war 
surplus,  but  a  large  part  of  it 
was  purchased  by  the  State 
Highway  Department  through 
competitive  bids.  The  biggest 
problem  was  to  train  men  to 
do  the  work  well  w’ith  the  lim¬ 
ited  funds  available.  This 
could  not  be  accomplished  in 
one  .sea.son. 

Local  Materials  Used  Extensively — Work  of  this  kind 
was  done  in  81  of  the  88  counties  in  the  .state,  and  the 
methods  employed  had  to  be  adapted  to  get  results  in 
the  flat  country  of  the  north  and  west,  as  well  as  in  the 
.semi-mountainous  districts  of  southeastern  Ohio. 
Fortunately  the  state  is  blessed  with  a  variety  of  local 
road  building  materials — gravels,  limestones  and  .sand¬ 
stones — and  these  were  used  wherever  possible.  In  the 
eastern  and  northeastern  part  of  the  state  where  local 
materials  are  scarce,  slag  from  the  steel  plants  in  this 
section  w’as  used  quite  extensively.  Materials  were 
shipped  from  commercial  plants,  where  obtainable,  over 
the  railroads.  Where  railroad  facilities  were  not  avail¬ 
able  local  state-owned  plants  were  operated. 

Alignment,  Right-of-Way  and  Grading — Very  little 
detail  surveying  of  projects  such  as  is  necessary  where 


4  LTHOl'CiH  during  192fi.  as  has  been 
I  true  for  .several  years  past,  about  100 

miles  of  pavements  were  built,  including 
many  notable  bridge  structures,  under  the 
State  Highway  Department,  the  improve¬ 
ment  of  an  additional  1,700  miles  of  old 
roads,  impassable  for  much  cf  the  year,  by 
the  use  of  traffic-bound  surfacing  and  at  a 
cost  averaging  not  over. $.3. 000  per  mile  for  ! 
the  first  year,  is  by  far  the  most  outstand-  ' 
ing  highway  accomplishment  in  Ohio  for 
102fi.  No  work  that  has  ever  been  done 
since  the  State  Highway  Department  was 
organized  has  met  with  such  popular  ap- 
j  proval.-  G.  F.  Schi.esin('.kr,  Director  of  Pub- 
I,  tic  H'orks. 
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OHIO  RIVER  ROAD  AFTER  IMPROVEMENT 


elaborate  plans  must  be  prepared  was  done.  Changes 
in  alignment  were  not  very  material  except  in  cases  in 
hilly  parts  of  the  state  where  grades,  curves  or  drain¬ 
age  structures  made  them  desirable  and  yet  possible 
at  small  cost.  Having  determined  the  alignment  the 
next  Svcp  was  to  get  right-of-way  where  needed.  In 
most  all  ca.ses  a  minimum  of  60  ft.  was  obtained.  All 
telephone  poles,  fences,  etc,,  were  then  ordered  moved 
to  the  right-of-way  lines.  Grading  was  done  usually  by 
10-ton  crawler  type  tractors  and  12-ft.  graders  working 
in  pairs.  End  hauling  was  done  with  slip  and  Maney 
scapers,  elevating  graders  and  trucks  or  steam  or  gas 
shovels  with  dump  wagons  or  trucks.  Standard  w’idth 
roadway  was  obtained  wherever  possible.  Culverts  were 
lengthened  and  rebuilt.  In  some  cases  where  funds 


GRADING  WITH  lO-TON  TRACTOR  AND  12-FT.  GRADER 


were  low  and  timber  available  wooden  culverts  and 
bridges,  the  latter  designed  to  carry  the  heaviest  loads 
that  might  come  upon  them,  were  built.  It  is  empha¬ 
sized  here  that  at  every  step  in  the  work  advantage  was 
taken  of  -every  short-cut  to  keep  down  cost  and  give  a 
smooth,  safe  road  open  to  travel  in  all  seasons  of  the 
year. 

Surfacing  Materials — The  road  grade  was  finally 
shaped  to  a  very  flat  crown  and  made  ready  for  the 
surfacing  materials.  These  consisted  of  either  gravel, 
limestone  or  slag.  Sometimes  a  base  of  sandstone  was 
used.  Usually  about  1,000  tons  of  surfacing  material 
per  mile  was  spread  on  the  prepared  subgrade  for  the 
first  application.  For  limestone  and  gravel  the  size 
found  best  was  that  passing  a  1-in.  opening  and  retained 
on  a  No.  10  sieve.  For  slag  the  upper  size  limit  was 


cut  to  1  in.  Gravel  gave  better  results  which  consi.sted 
of  about  40  per  cent  cru.shed  material.  For  first  or 
ba.se  course  applications  soft  materials  were  used  in 
some  cases  where  the  cost  was  lower  than  for  tho.se  of 
better  quality.  For  the  surface  or  maintenance  course 
it  was  found  desirable  to  use  a  hard  material  free  from 
clay  or  du.st,  such  that  it  would  not  bind  up  under 
traffic  and  go  into  pot  holes.  In  this  type  of  surface, 
as  is  generally  the  practice  with  all  gravel  roads,  a 
thin  layer  of  loose  material  should  be  kept  on  the  sur¬ 
face  at  all  times.  Soft  materials,  gravel  containing 
clay,  etc.,  bind  up  so  completely  that  the  surface  cannot 
be  kept  smooth  by  dragging  because  soon  there  is  no 
loose  material  to  drag  over  the  surface  to  fill  up  develop¬ 
ing  holes. 
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The  materials  used  were  obtained  from  commercial 
plants  wherever  possible.  Much  of  the  hauling  of  this 
material  was  done  by  hauling  contractors.  In  some 
localities  local  quarries  had  to  be  opened  up.  Rock 
drills  and  air  compres.sors,  also  used  in  places  on  heavy 
grading,  were  employed  in  blasting  operations.  Jaw 
and  gyratory  crushers  were  both  successfully  operated 
in  crushing  limestone  and  gravel.  The.se  had  a  capacity 
of  about  150  cu.  yd.  per  day.  A  type  of  one  unit  gravel 
cru.shing  and  screening  plant  was  found  very  successful 
in  putting  out  about  300  cu.yd.  per  day.  Dragline  out¬ 
fits  and  rubber  belts  were  found  very  economical  in 
handling  gravels. 

Surface  Construction  and  Maintenance — Materials  as 


WOODEN  BRIDGE  WHERE  FENDS  WERE  SMALH 


above  described  were  spread  out  of  dump  trucks  and 
bladed  to  the  side  of  the  road,  leaving  only  about  a  1-in. 
layer  on  the  surface.  Traffic  was  allowed  over  the  road 
at  all  times  from  the  start  of  the  first  grading  operation. 
Under  traffic  the  loose  material  gradually  packed  into 
the  subgrade,  the  surface  being  kept  smooth  all  the  time 
by  dragging  or  blading.  Under  this  system  the  weak 
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places  flevelopecl  and  more  material  was  draKjred  in 
from  the  windrows  or  stora^re  piles  lined  alonjr  the  sides 
to  fill  up  soft  spots  and  jfradually  build  up  a  surface 
packed  from  the  bottom  up  and  designed  to  carry  loads 
with  the  use  of  the  smallest  possible  quantity  of  road 
metal.  A  smooth  surface  was  maintained  by  frecjuent 


above.  About  1,200  or  1,300  more  miles  will  be  in,- 
proved  in  this  manner  in  1927.  These  roads  are  locate  ! 
for  the  most  part  in  rural  communities,  although  ur- 
paved  gaps  on  heavily  traveled  roads  have  been  thin 
quickly  put  in  shape  succe.s.sfully  to  give  .service  until 
funds  are  available  for  paving. 
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dragging  all  the  while,  keeping  a  thin  layer  of  loose 
material  .spread  over  the  surface.  After  a  while  all  the 
material  originally  spread  to  the  sides  was  compacted 
and  a  new  layer  was  applied. 

Old  Road  Mi  fal  I’sed  for  Hast — Wherever  possible 
the  existing  road  metal  was  used  for  base.  This  was 
never  .scarified  unless  necessary  to  remove  very  exces¬ 
sive  crown.  The  use  of  light  crowns  no  more  than  4  in. 
in  18-  or  20-ft.  width  was  found  best,  just  enough  to 
drain  the  watei'  otf  successfully.  The  folly  of  old 
methods  of  dumping  gravel  in  the  center  of  the  road 
and  then  abandoning  it  to  the  maledictions  of  the  pass¬ 
ing  motorist  with  an  occasional  blading  to  procure  a 
hog  back  crown  was  brought  out  forcibly. 

Maiutrnanct  of  Traffic-Round  Roads — A  combination 
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Bitnwinons  Treatments  to  AUay  Dnst — The.se  sur¬ 
faces  will  carry  economically  500  to  600  vehicles  daily. 
With  heavier  traffic  or  through  villages  where  dust  is 
very  objectionable  other  steps  have  been  taken.  Cal¬ 
cium  chloride  has  been  used  successfully  in  some  places. 
Surfaces  that  have  been  developed  for  at  least  one  sea¬ 
son  have  been  given  bituminous  surface  treatments  with 
excellent  results.  One  method  that  gives  promise  of 
widespread  success  and  comparatively  low  maintenance 
cost  consists  of  using  a  prime  coat  of  light  tar  followed 
by  an  application  of  1  gal.  heavy  asphaltic  oil  applied 
at  about  250  deg.  F.  and  covered  with  1  to  1  in.  of  hard 
.stone  chips  at  the  rate  of  100  lb.  to  the  gallon  and  rolled 
in.  These  bituminous-treated  gravel  surfaces  can  be 
made  as  smooth  for  travel  as  any  hard-surfaced  pave- 
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of  equipment  has  been  found  necessary  to  keep  good 
surfaces.  One-man  patrol  power  graders  with  both 
straight  and  spring  blades  followed  by  an  occasional 
planing  with  large  sled  drags  gives  excellent  results. 
The  length  of  road  cared  for  by  one  man  depended  upon 
the  amount  and  kind  of  traffic,  weather  conditions  and 
the  character  of  the  subgrade  and  kind  of  road  metal. 

In  addition  to  over  6.000  miles  of  pavements,  Ohio  is 
maintaining  on  the  state  .system  about  3,200  miles  of 
road  developed  by  the  traffic-bound  methods  described 
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ment  ever  built,  and  much  smoother  than  surfaces  built 
in  times  past. 

Popular  Approval  of  Work  Done — Roads  of  the  type 
herein  described  have  filled  a  great  need  and  have  met 
with  great  popular  approval.  They  have  proven  to  be 
the  solution  of  the  problem  where  roads  must  be  had 
and  funds  are  not  available  for  pavements.  The  work 
done  along  this  line  on  state  roads  in  Ohio,  co-oper¬ 
atively  by  the  state  and  counties,  has  proved  a  great 
object  lesson  to  authorities  responsible  for  our  back 
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roads.  It  has  shown  tho.se  who  have  very  limited  funds 
wliat  can  bo  done  with  a  little  money  intelli^ontly 
expended.  Taxpayers  in  the  communities  where  those 
roads  have  been  built  almost  over  nijrht  have  been 
ayreeably  surprised  and  have  thus  become  more  friendly 
to  expenditures  for  road  purposes.  Since  openintr  up 


Sewage  Screening  IMant  Operating 
Costs,  Long  Reach,  Calif. 


SINCE  1916  .sewage  from  the  city  of  Lonjr  Reach. 

Calif.,  has  passed  through  a  .soreenintr  plant  whence 
the  effluent  di.sohar>re.s  throu^rh  an  (x-ean  outfall.  The 
.screenings  have  been  buried  in  the  .sand  or  burned  in 
the  incinerator  which  is  part  of  the  plant.  In  1024 
worn  nut  screens  were  replaced  with  two  10-m.tr.d. 
Dorreo  drum  .sereen.s,  and  while  this  reconstruction  was 
under  way  the  incinerator  was  entirely  rebuilt  to  take 
advanta>re  of  previous  experience  at  this  plant  and 
operating  experience  with  similar  plants  in  F'.n^'land. 
description  of  the  reconstructed  plant  aiijx'an'd  in  h'n- 
i  irs-Ri  cord ,  .luly  24,  1024,  p.  126.  Cost 
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r«»tal  sewage  srreeneJ.  m  g’ 
ScrtHMiing**  i>tirnetl,  t«m> 
Screening'*  herned.  cm  ft 
Ash  rein»»ve<l,  totis 
Rower  u-efi.  k\v  -hr 
Lighting  plant,  kw  -hr 
<'on'*uniption  of  natural  g:i'*  fuel, 
Total  ojM'ration  ami  nuiintenanc 
sewage  srreeiie'l 

for  labor,  niateriaN.  in^wer 
average  i>er  Nl.  cu  -ft.  of  .^ewagt 
for  incineration  i>er  ton  of  w 
Fuel* 


some  of  these  routes  new’  life  has  been  given  to  many 
communities  and  traffic  has  increased  considerably. 
Hard-surfacing  with  the  same  money  would  have  given 
le.ss  benefit  becau.se  of  the  greater  mileage  left  impa.ssable. 
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Total 
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data  and  other  operating  information  for  the  present 
installation  follow. 

As  the  plant  is  now  arranged  the  .screenings  are  dis¬ 
charged  directly  into  the  inverted  cone-shaped  hoppers 
of  pneumatic  ejectors.  The.se  ejectors  function  peri¬ 
odically.  delivering  the  screenings  to  a  .steel  hopper 
mounted  on  .scales  directly  over  the  incinerator.  The 
hopper  is  large  enough  to  act  as  a  .storage  bin  when  de¬ 
sired.  After  being  weighed,  the  screenings  are  dis¬ 
charged  by  gravity  from  the  hoppt>r  onto  the  grate  of 
the  incinerator.  Ashes  from  the  incinerator  are  used 
for  filling  in  around  the  plant  site.  Incinerator  opera¬ 
tion  is  controlled  by  recording  pyrometers  and  through¬ 
out  the  plant  as  a  whole  extensive  use  has  been  made  of 
control  and  recording  apparatus. 

Detailed  records  of  operation  during  the  la.st  fi.scal 
and  calendar  years  are  given  in  the  accompanying  table. 
During  this  period  8,760  furnace  temperature  readings 
were  taken  of  w'hich  the  highe.st  w’as  1.600  deg.  F.,  the 
lowest,  1,561  deg.  F.  The  usual  .stack  temperature  is 
860  deg.  F.  The  furnace  made  one  contmuous  run.  24 
hr.  daily,  from  Dec.  20,  1924,  to  Aug.  U,  1025,  after 
which  it  was  shut  down  5  days  for  overhauling.  Only 
minor  renewals  and  replacements  w'ere  required  in  the 
furnace  at  this  time.  During  the  5  days  the  .screenings 
were  buried  in  the  sand  near  the  plant. 

The  operation  of  the  Long  Beach  screening  plant  is 
under  the  general  direction  of  A.  H.  Adams,  assi.stant 
city  engineer.  Robert  Appleton  was  in  charge  of  the 
plant  for  several  years  and  is  given  credit,  in  large 
measure,  for  the  excellent  results  obtained. 
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With  plenty  of  funds  it  is  ea.sy  for  an  engineer  to 
design  and  build  a  pavement  of  excellent  quality;  but 
to  take  the  .same  funds  and  bring  relief  to  a  large  area 
that  would  have  to  wait  many  years  for  scientifically- 
designed  and  w'ell-built  pavements,  in  the  meantime  pay¬ 
ing  a  mud  tax  much  greater  than  the  cost  of  pavements, 
is  to  our  mind  a  much  greater  accomplishment. 


Gage  Standardized  in  Egypt 

With  the  change  from  narrow  to  standard  gage  on 
the  southern  line  of  the  Egyptian  Government  Railways, 
from  Luxor  to  Shellal,  125  mile.s,  the  entire  system  of 
2,050  miles  is  now  standard  gage  and  the  time  from 
Cairo  to  Shellal,  550  miles,  has  been  reduced  by  four 
hours.  The  Luxor-Shellal  line  w’as  built  originally  as 
a  military  railway  of  2\-ft.  gage  and  wa”  160  mMes 
long.  The  new  work  includes  strengthening  bridges 
and  reballasting  tracks.  All  this  work  was  done  by  rail¬ 
way  forces  in  about  ten  months  at  a  coat  of  about  $1,- 
300,000  and  without  interrupting  the  traffic  on  the 
narrow-gage  line. 
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Letters  to  the  Editor 

A  Forum  for  Di»cuB»ion  of  Viewg  of  Engineer* 
and  Contractor* 


Spillway  Gives  Relief  at  New  Orleans 

Sir — Referrintr  to  the  article  on  p.  789  of  the  current 
issue  of  Etiyimvriny  News-Record:  It  is  noted  that  a  state¬ 
ment  is  made  that  the  Caernarvon  crevasse  (or  more  prop¬ 
erly  the  “Caernarvon  Relief  Outlet”)  “caused  no  chanjje  in 
the  river  jjaRe  heifjht  at  New  Orleans,  though  it  may  have 
restrained  the  Hood  from  rising  at  that  point.” 

I  am  handing  to  you  herewith  a  graph  compiled  from  the 
gage  heights  as  shown  in  the  above  article  together  with 
approximate  and  assumed  progress  in  the  construction  of 
the  outlet  and  the  assumed  rate  of  flow  in  thousands  .second- 
feet  through  the  outlet.  A  comparison  of  these  graphs 
would  indicate  that  there  was  a  direct  relation  betw’een 


the  opening  of  the  outlet  and  the  lowering  of  the  river  at 
New  Orleans,  the  amount  probably  being  0.5  ft.  of  actual 
lowering  besides  the  undoubted  effect  of  preventing  a  rise 
as  sugge.sted.  While  this  0.5  ft.  would  not  mean  much  in 
upper  regions  of  the  river  where  the  variations  are  great, 
it  is  a  substantial  gain  at  a  point  so  near  the  mouth. 
Attention  also  might  be  given  to  the  fact  that  the  Carroll¬ 
ton  gage,  to  which  all  recent  records  are  referred,  is  at  the 
upper  city  limits  and  the  bulk  of  the  city  frontage  has 
secureci  a  substantially  greater  amount  of  relief. 

Please  note  that  the  graph  showing  the  assumed  rate  of 
flow  has  been  drawn  to  indicate  only  a  slight  increase  dur¬ 
ing  the  first  five  or  six  days.  It  is  probable  that  the  graph 
is  considerably  in  error,  though  it  is  quite  certain  that  there 
has  been  a  decided  tendency  for  the  rate  of  flow  per  given 
unit  of  length  of  opening  to  increase  during  the  later  period. 
This  is  due  to  the  fact  that  a  wide  batture  existed  between 
the  levee  and  the  river,  and  this  batture  was  covered  by  a 
heavy  growth  of  willow's.  These  willows  have  gradually 
disappeared,  indicating  a  substantial  gain  in  depth  of 
channel.  Arthur  M.  Shaw. 

New  Orleans,  La.,  Consulting  Engineer. 

May  17,  1927.  _ 

Railroad  Guard  Rails  a  Source  of  Trouble 

Sir — In  the  editorial  on  p.  473  of  your  issue  of  March  24, 
1927,  entitled  “Can  the  Switch  and  Frog  be  Improved?” 
you  have  made  a  very  good  case  against  the  present  day 
tiractice.  but  in  my  opinion  you  have  overlooked  the  strong¬ 
est  argument  against  the  present  frog  with  rigid  guard 
rails,  namely  the  effect  on  rolling  stock. 

Very  few  of  us  who  ever  make  use  of  the  railw’ays  can 
•^ay  that  they  have  never  noticed  any  jar  even  when  riding 
in  a  -bleeping  car  weighing  from  50  to  70  tons.  These  jars 
are  usually  caused  while  the  car  is  passing  over  a  frog  or 
a  combination  of  frogs  as  at  a  diamond  crossing.  If  the 
shock  to  a  60-ton  car  with  six-wheel  trucks  can  be  felt  by  a 
passenger  we  can  imagine  w'hat  happens  to  the  poor  freight 
car  with  four-wheel  trucks  less  carefully  constructed. 

There  are  four  major  defects  in  rolling  stock  equipment 
that  can  largely  be  laid  at  the  door  of  the  guard  rail, 
namely,  loose  wheels,  sprung  axles,  broken  flanges,  and 
sprung  truck  frames;  the  result  of  the  latter  defect  is  the 


wearing  of  one  sharp  flange  on  a  pair  of  wheels.  I  believ< 
it  will  be  conceded  that  from  75  to  90  per  cent  of  the  wheel 
removed  on  account  of  worn  flanges,  in  freight  car  service, 
have  only  one  wheel  of  the  pair  with  sharp  flanges.  I 
realize  that  there  are  other  causes  that  bring  about  thi 
result  such  as  poor  mating  of  wheels  and  a  difference  in  the 
temper  or  hardness  of  the  wheels,  but  whatever  the  cause 
the  greatest  expense  is  not  the  cost  of  the  wheel,  but  rather 
the  cost  of  the  coal  it  took  to  pull  the  wheel  while  it  wa.-, 
grinding  itself  and  the  rail  away. 

The  same  remark  may  be  made  about  the  other  defects. 

It  is  not  the  cost  of  renewal  that  counts  but  the  cost  of 
the  resulting  wrecks  caused  by  these  defects. 

Trusting  that  you  will  keep  up  the  good  work, 

Winnipeg,  Man.,  J.  G.  Sullivan, 

May  5, 1927.  Consulting  Engineer. 

Coast  Protection — Suiting  Type  to  Conditions 

Sir — I  have  read  in  Engineeriny  News-Record,  March  31, 
p.  540,  a  contribution  by  H.  V.  Campbell  in  which  Mr. 
Campbell  intimates: 

(a)  That  the  step-face  seawall  of  reinforced  concrete 
offers  the  one  solution  for  coast  erosion  problems; 

(b)  That  rock  or  timber  or  combination  groins  or  jettie.-; 
are  mere  temporary  structures  which  represent  a  waste  of 
money. 

Mr.  Campbell  in  advocating  his  reinforced-concrete  sea¬ 
wall  describes  it  as  “an  absolute  protective  device”  and 
“permanent,  impregnable  to  ocean  forces.”  This  is  strong 
praise  and  subject  to  examination. 

If  there  is  one  outstanding  difficulty  (other  than  financial 
considerations)  in  coast-protection  work  and  one  chief 
source  of  discouragement  and  failure,  it  is  that  engineers 
and  laymen,  particularly  laymen,  are  prone  to  advocate  one 
type  of  protection  as  a  cure-all.  On  the  other  hand,  the 
engineer  with  experience  in  this  field  learns  that  he  must 
plan  his  structures  and  select  the  materials  to  meet  existing 
conditions  and  difficulties.  Obviously,  it  is  not  sound  engi¬ 
neering  to  recommend  the  expenditure  of  large  sums  of  money 
for  the  construction  of  rock  jetties  or  rock  or  concrete  sea¬ 
walls  where  conditions  indicate  inexpensive  groins  and 
timber  bulkheads.  On  the  contrary,  in  situations  where 
rapid  tidal  currents  impinge  on  a  shore,  aggravating  the 
action  of  heavy  waves,  substantial  structures  must  be 
provided. 

Rock,  timber,  steel  and  concrete  are  all  useful  materials 
in  coast  works,  but  each  should  be  accorded  its  place;  and, 
as  in  other  departments  of  engineering,  the  economic  avail¬ 
ability  of  materials,  the  climate,  degree  of  exposure,  etc., 
have  much  influence  in  determining  the  design  and  the 
selection  of  materials. 

Reinforced  concrete  has  its  place,  and  a  large  place,  in 
modern  construction,  but  it  is  not  economically  adaptable 
to  every  possible  situation  on  the  ocean  front.  It  has  cer¬ 
tain  defects  which  must  be  recognized:  (a)  it  is  a  monolith, 
hence  cannot  accommodate  itself  to  scour,  or  settlement 
in  any  serious  degree;  and  (b)  it  requires  the  erection  and 
maintenance  for  considerable  time  of  elaborate  timber  or 
.steel  forms. 

Some  scour  in  sections  of  a  beach  must  be  expected  and 
provided  for  as  necessity  requires,  and  there  are  areas 
where  the  exposure  to  the  sea  is  so  severe  that  the  con¬ 
struction  of  forms  is  economically  out  of  the  question. 

The  northern  coast  of  New  Jersey  adjoins  the  great 
orifice  of  the  vast  estuaries  which  compose  New  York 
Harbor.  Deep  water  is  close  inshore,  the  wave  attack  is 
heavy  and  tidal  currents  are  relatively  rapid.  The  barrier 
beach  which  extends  from  the  North  Long  Branch  head¬ 
land  to  Sandy  Hook  is  low  and  shallow,  and  was  breached 
many  times  prior  to  the  construction  of  the  present  break¬ 
waters  and  seawalls.  Nature  intended  that  Sandy  Hook 
should  be  an  island  or  should  possibly  be  connected  to  the 
mainland  direct  and  that  the  inlet  opening  from  Shrewsbury 
and  Navesink  Rivers  should  oscillate  up  and  down  with  the 
littoral  drift;  and  it  has  manifested  this  intention  too 
frequently. 

Erosion  progressed  along  this  strip  of  beach  until  certain 
properties  were  seriously  damaged  and  the  very  existence 
of  the  borough  of  Sea  Bright  was  threatened.  When 
private  owners  had  become  discouraged  and  the  very  ex¬ 
istence  of  the  aforesaid  municipality  was  in  question,  the 
public  authorities  lent  their  aid. 
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In  these  operations  rock  breakwaters  and  seawalls  were 
<  mployed.  The  War  Department  enpineers  who  have 
>t>rved  in  many  parts  of  the  world,  the  railroad  enpineers 
who  are  required  to  preserve  the  Central  Railroad  of  New 
Jersey  railroad  line,  and  the  enpineers  of  the  state  of  New 
Jersey,  which  perhaps  has  carried  out  more  coast  protection 
work  than  all  other  states  combined — all  these  men  apree 
that  in  this  section  rock  seawalls  and  breakwaters  offered 
and  still  offer  the  best  solution.  It  is  fair  to  say  that  no 
breaches  have  occurred  wherever  this  form  of  protection 
has  been  provided. 

.Mr.  Campbell’s  claims  for  reinforced-concrete  sheetpilinp 
will  probably  be  questioned  in  some  quarters.  If  the  driv- 
inp  is  hard,  there  is  serious  tendency  for  the  concrete  to 
-pall,  facilitatinp  exposure  of  the  reinforcinp  material  to 
the  sea  water.  This  is  always  a  bad  condition.  Without 
an  adetjuate  cutoff  any  monolithic  seawall  is  in  a  very  haz¬ 
ardous  condition  if  it  is  not  well  above  the  line  of  hiph 
Miter.  There  are  situations  where  it  is  impossible  to  drive 
sheetpilinp  owinp  to  the  existence  of  submerped  rocks, 
concrete  blocks,  etc. 

Lest  the  writer  be  accu.sed  of  undue  provincialism  and 
prejudice  he  can  say  that  within  the  last  few  weeks  he 
has  submitted  plans  fora  larpe  propram  for  ooa-t  protection 
in  a  southern  city,  which  involves  the  consideration  of  a 
concrete  seawall  to  rest  on  concrete  piles  and  steel  (not 
reinforced)  sheet-piles,  to  be  connected  to  a  system  of 
wooden  and  steel  proins.  Furthermore,  he  has  within  the 
last  six  months  been  called  upon  to  review  the  plans  for 
four  different  types  of  reinforced-concrete  seawalls,  every 
one  of  which  violated  some  of  the  enpineerinp  principles 
that  must  be  recopnized  in  planninp  coast-protection  works. 
.Sound  enpineerinp  principles  are  just  as  much  required 
in  coast-protection  works  as  in  any  other  field  of  enpineer¬ 
inp,  and  the  application  of  these  principles  requires  takinp 
into  account  the  peculiar  hazards  of  this  department  of 
construction.  Many  types  of  desipn  which  would  serve 
very  well  on  an  inland  lake  or  sheltered  bay  will  fail  where 
the  seas  are  heavy  and  where  the  wall  is  certain  to  bo 
struck  by  wreckape.  Victor  Gei.ineau, 

Jer.sey  City,  N.  J.,  Director  and  Chief  Enpineer  of  the 
April  9,  1927.  New  Jersey  Board  of  Commerce 

and  Navipation. 


Sir — It  seems  to  me  that  Mr.  Campbell’s  conclusions 
about  the  “stepped”  seawall  have  been  made  without  the 
necessary  careful  consideration  of  the  entire  problem.  As 
a  matter  of  fact  the  stepped  seawall  is  not  only  unneces¬ 
sarily  expensive  but  is  far  from  beinp  a  satisfactory  solu¬ 
tion  of  the  problem  of  shore  protection.  The  fact  that 
many  miles  of  these  walls  have  been  built  in  the  last  few 
years  does  not  prove  anythinp  in  their  favor. 

The  stepped  type  of  seawall  does  “break  up”  the  waves 
to  a  certain  extent  but  so  does  any  other  seawall  with  at 
least  the  same  depree  of  efficiency  dejiendinp  upon  the  loca¬ 
tion  and  height  of  the  wall  with  relation  to  normal  tidal 
action. 

Erosion  of  the  coast  line  can  be  checked  only  by  properly 
built  proins,  and  these  are  just  as  effective  or  worthless, 
as  the  case  may  be,  in  front  of  either  type  of  seawall  or 
bulkhead.  The  reason  is  that  the  erosion  or  accretion  of 
the  shore  depends  upon  factors  that  can  only  in  rare  cases 
be  controlled  by  bulkheadinp.  Even  in  such  cases  the  loca¬ 
tion  of  the  bulkhead  is  of  prime  importance,  the  form  it.self 
beinp  of  secondary  value. 

The  principal  disadvantages  of  the  stepped  seawall  are: 

1.  An  unnecessarily  larpe  area  of  unprotected  concrete 
is  exposed  to  seawater  action. 

2.  The  so-called  “steps”  form  a  depository  for  .seaweed  and 
other  growths.  These  decay  and  produce  insanitary  condi¬ 
tions.  The  cleaning  of  the  “steps”  involves  an  expense 
eliminated  with  vertical  bulkhead  walls. 

3.  The  “steps”  introduce  compound  stresses  in  the  wall 
absent  in  any  other  type.  These  can  not  be  counteracted 
by  such  methods  of  desipn  and  construction  as  have,  so  far. 
been  adopted.  Although  an  excessive  amount  of  steel  and 
concrete  has  been  employed  in  some  of  such  walls  it  has 
been  impossible  to  eliminate  larpe  cracks. 

4.  The  method  of  construction  is  faulty  because  the  toe 
of  the  wall  rests  on  a  short  concrete  sheetpilinp  which  has 
practically  no  supporting  value,  especially  because  it  is 


placed  by  jetting.  The  belief  that  the  wall  is  safe  against 
undercutting  to  the  depth  of  the  sheetpilinp  is  erroneous 
for  the  rea.son  that  the  pre>sure  from  the  backfill  pu.-he- 
the  bottom  of  the  wall  outwards  long  biffore  the  piling 
has  lH*en  exposed  to  its  entire  length. 

There  are  now  about  40  miles  of  such  seawalls  in  use  and 
construction  along  the  Gulf  Coast  in  .Mississippi  and  Louisi¬ 
ana  costing  about  $22  per  lineal  foot  of  wall.  The  same 
walls  could  have  been  built  at  a  saving  of  over  $10  per  lineal 
foot  or  at  a  total  saving  of  over  $2,000,000. 

Various  types  of  seawalls  are  possible.  However,  each 
individual  shore-line  section  requires  most  careful  study 
and  analysis  of  local  conditions  and  requirement-. 

Jacksonville,  Fla.,  Cari.  Wkbkr, 

.\pril  0,  1927.  President,  Shore-line  Huililer-,  Inc. 


.Joint  Meeting  to  IJuild  Second  and 
I.arger  Trunk  Sewer 

.Sir — It  has  taken  about  four  years  of  concerted  effort  to 
bring  together  eleven  inland  municipalities  in  E-sex  and 
Union  ('ounties.  New  Jersey,  in  a  joint  enterprise  which 
will  provide  adeciuate  supplementary  sewerage  facilities 
and  proper  sewage  disposal  into  tidi'water.  Treateil  as 
a  construction  job  in  the  metropolitan  district  in  these 
days  of  vast  enterprises  involving  many  millions  of  dollars, 
this  project  has  no  strikingly  unusual  features;  but  when 
one  considers  the  difficulties  of  getting  e'«*ven  municipalities 
to  join  in  a  common  enterprise,  conducted  so  that  each  unit 
maintains  its  identity  and  jiower  instead  of  giving  over  the 
control  of  the  work  to  a  district  commission  without  the 
right  of  individual  expression  or  choosing  the  alternative  of 
being  annexed  to  or  absorbed  by  a  greater  municipality 
for  the  purpose  of  .accomplishing  the  object  sought,  then 
this  enterprise  has  much  of  general  interest.  This  has  been 
done  for  the  second  trunk  sewer,  as  it  was  for  the  first, 
through  the  agency  of  a  “joint  meeting.” 

This  project  is  the  outgrowth  of  a  joint  sewer  undertak¬ 
ing  built  under  the  supervision  of  the  writer  twenty-five 
years  ago  to  serve  municipalities  which  have  grown  beyonil 
all  expectations,  partly  as  the  result  of  the  building  of  this 
sewer  and  its  tributaries.  It  was  built  with  a  maximum 
daily  cajiacity  of  21  m.p.  but  the  new  plans  provide  for 
100  m.p.  The  existing  seiver  became  so  overcharged  that 
we  have  been  maintaining  an  intolerable  nuisance  due  to 
the  sewage  overflowing  at  manholes  and  entering  directly 
into  streams  used  for  two  water  supplies.  These  overflows 
occur  within  a  few  miles  of  the  water-works  intakes,  wdth 
an  aggregate  volume  as  great  as  10  or  15  m.g.d.  of  dilute 
sewage. 

Notwithstanding  these  conditions,  the  municipalities  have 
been  obliged  to  delay  the  construction  of  the  work  because 
the  State  Department  of  Health  would  not  permit  the  joint 
body  to  proceed  forthwith  with  the  necessary  relief  afforded 
by  the  supplementary  sewer,  unless  a  sewage  disposal  plant 
was  also  con.structed.  The  effluent  is,  and  will  be,  di.scharped 
at  tidewater. 

Although  ready  and  willing  to  construct  this  supplemen¬ 
tary  sewer  and  disposal  works,  the  State  Department  of 
Health  would  not  allow  us  to  proceed  unless  the  munic¬ 
ipalities  within  whose  limits  the  disposal  plant  was  located 
and  over  which  the  department  named  has  no  control,  would 
con.sent  to  its  location  within  their  boundaries.  The  tide¬ 
water  municipalities  have  refused  to  permit  the  construc¬ 
tion  of  this  disposal  works. 

Realizing  the  menace  of  polluted  water  supplies  and 
cellars  flooded  with  sewage,  in  order  to  secure  the  approval 
of  the  State  Department  of  Health  we  have  been  obliged 
to  accept  an  impractical  site  for  a  disposal  plant  five  miles 
from  the  proper  point  of  discharge.  The  only  reason  for 
the  selection  of  this  site  is  that  it  is  within  the  limits  of  a 
municipality  that  will  grant  the  right  to  construct  it. 

The  contract  entered  into  between  these  various  munic¬ 
ipalities  comprising  the  joint  meeting  provides  for  a  most 
equitable  method  of  distribution  of  the  cost;  gives  the  joint 
meeting  control  over  the  laterals  and  house  connections  in 
the  contributing  municipalities  for  the  purpose  of  reducing 
leakage;  and  provides  an  equitable  plan  for  penalizing 
those  municipalities  which  exceed  or  tend  to  exceed  their 
allotment.  Alexander  Potter, 

New  York  City,  Consulting  Engineer. 

April  18,  1927. 
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More  About  Pit-Run  Aggregate 

Sir — In  Engineering  News-Record,  March  24,  1927,  p. 
500,  there  is  contained  a  criticism  by  Stanton  Walker  rela¬ 
tive  to  my  paper  “Proportioning  Pit-Run  Aggregate  in 
Concrete,"  published  March  10,  1927,  p.  399. 

The  limitations  in  the  use  of  pit-run  concrete  are  well 
known  to  engineers  and  foremen  using  concrete.  They  are 
clearly  stated  in  Crum’s  original  paper.  Mr.  Walker  in 
arraigning  the  use  of  pit-run  aggregates  makes  a  special 
plea  for  scrwned  and  graded  aggregates.  It  will  be  re¬ 
called  that  when  Mr.  Walker’s  intere.sts  were  slightly  di¬ 
vergent  from  those  of  the  pre.sent  time  he  insisted  “that 
the  quantity  of  mixing  water  expressed  as  a  ratio  to  the 
volume  of  cements  dictates  the  strength  of  the  resulting 
concrete,  regardless  of  the  i.-iix,  consistency,  and  grading  of 
aggregate,  .so  long  as  the  concrete  in  plastic”  (Proc. 
A.S.T.M.,  Vol.  XIX,  Pt.  II.  p.  546). 

The  .statements  in  Mr.  Walker’s  letter  that  the  writer 
ignores  the  water-cement  ratio  and  rules  of  grading  are 
erroneous.  Feret’s  re.searches  upon  which  Crum’s  method 
and  the  writer’s  formula  are  based  tiike  explicit  cognizance 
of  a  water-cement  ratio  in  the  form  cl(e  v),  where  e  = 
cement,  e  =  water-voids  and  r  =  air-voids  (Johnson’s 
Materials,  5th  ed.,  p.  455).  This  ratio  includes  that  recom¬ 
mended  by  Mr.  Walker  as  a  special  case.  Just  as  Edwards’ 
method  of  proportioning  implicitly  takes  account  of  the 
grading,  so  does  Crum’s,  not  only  in  making  the  cement 
proportional  to  the  sand,  but  by  weighing  the  aggregate  as 
well;  in  fact  the  formula  of  the  w’riter  should  apply 
equally  well  to  either  graded  or  pit-run  aggregates,  with 
possibly  a  slight  variation  of  the  parameters  p  and  c  which 
would  need  a  readjustment. 

A  plat  of  the  data  in  one  of  the  modern  super-researches 
on  concrete — on  account  of  its  promiscuous  character — has 
been  compared  by  one  well-known  authority,  in  a  commu¬ 
nication  to  the  writer,  to  a  charge  of  bird-shot  fired  at  a 
sheet  of  cross-section  paper.  The  writer  believes  that 
there  is  scarcely  a  branch  of  scientific  re.search  in  which 
“ii  little  attention  is  devoted  to  correct  experimental  tech- 
ivcpies  and  the  scientific  study  of  the  range  of  variation  of 
data  as  in  this  particular  field.  One  may  refer  as  an 
pxamide  to  Mr.  Walker’s  own  naper  on  the  “Modulus  of 
Elasticity  of  Concrete”  (referred  to  above)  where  he  is 
found  to  average  at  times  at  high  as  eighty  individual 
test  results  to  give  a  single  datum  on  his  plats,  leaving  the 
law  of  variation  for  the  assemblage  defined  by  this  datum 
to  the  credulity  of  his  readers. 

In  Crum’s  method  of  proportioning  the  range  of  varia¬ 
tion  in  stress  is  not  left  to  the  credulity  of  the  engineer 
but  is  confined  to  definite  amounts,  (rt:)  10,  15  and  20 
per  cent  from  the  means  for  the  classes  of  concretes 
I,  II  and  III  respectively.  In  their  purely  analytical  aspects 
Crum’s  charts  are  plats  of  the  mixes  required  to  give 
definite  .strengths  of  concrete  in  compression  at  28  days  as 
found  by  tests  in  terms  of  Feret’s  arguments  r  =:  cement 
=:  a  function  of  the  sand  percentage,  and  w  =  unit  weight 
of  aggregate  =  a  function  of  density  =1  —  voids.  The 
formula  proposed  by  the  writer  is  a  concise  analytical 
statement  of  Crum’s  theory  and  is,  of  course,  .subject  to 
the  limitations  of  the  latter.  ,1.  H.  Griffith, 

Ames,  Iowa,  Professor  of  Experimental  Engineering, 
April  18,  1927.  Iowa  State  College. 


De.siprninp  Equivalent  Concrete  Mixtures 

Sir — I  have  read  wdth  considerable  interest  Professor 
Griffith's  article  on  the  proportioning  of  pit-run  aggregate 
■r  the  manufacture  of  concrete  based  on  Crum’s  “sand 
method,”  as  published  in  Engineering  News-Record,  March 
10,  1927,  p.  399,  together  with  various  comments  appearing 
in  following  issues. 

Without  going  into  the  merits  of  Crum’s  “sand  method” 
of  proportioning  concrete  aggregates,  but  rather  assuming 
that  there  are  sufficient  experimental  data  to  .support  his 
conclusions,  it  seems  to  me  that  it  is  not  necessary  to  resort 
to  approximate  formulas.  No  doubt  Professor  Griffith’s 
formulas  are  within  the  limits  of  values  required,  but  it 
appears  that  absolute  formulas  may  be  more  easily  derived. 
That  is,  formulas  may  be  developed  from  the  same  data 


from  which  the  diagrams  for  the  volumetric  proportions 
were  devised  and  which  will  give  identical  results. 

In  Bulletin  60  of  Iowa  Engineering  Experiment  Station, 
published  May,  1921,  Mr.  Crum  shows  that  in  order  to 
maintain  equivalent  concrete  for  each  one  per  cent  increase 
by  weight  in  sand  content  a  reduction  of  0.05  parts  by 
weight  should  be  made  in  the  total  amount  of  aggregate 

For  Class  1  concrete  containing  100  per  cent  of  sand, 
Mr.  Crum  uses  a  proportion  of  total  aggregate  to  cement, 
by  weight,  of  2.65  to  1.  Reducing  the  percentage  of  sand 
by  100,  the  increase  of  total  aggregate  becomes  100  x  .05 
or  5.0.  This  added  to  2.65  equals  7.65,  the  proportion  of 
total  aggregate  to  cement  by  weight  for  an  aggregate 
containing  no  sand  being  7.65  to  1.  This  may  be  expressed 
in  formula  form  as  follows: 

1  lb.  of  cement  to  (7.65  —  0.05  S)  lb.  of  aggregate,  or  one 
bag  of  cement  (94  lb.)  to  (720  —  4.7  S)  lb.  of  aggregate 
where  S  equals  the  percentage  of  sand  by  weight. 

Similarly  derived  formulas  for  Cla.sses  2  and  3  are: 

Class  2 — One  bag  of  cement  to  (327  —  4.7  S)  lb .  of 
aggregate. 

Class  .3 — One  bag  of  cement  to  (1,000  —  4.7  S)  lb.  of 
aggregate. 

The  foregoing  formulas  may  or  may  not  be  slightly  more 
difficult  to  apply  mentally  than  those  devised  by  Professor 
Griffith,  but  they  do  have  the  advantages  of  being  rigorous 
in  so  far  as  the  basic  data  are  concerned,  and  their  use 
is  not  restricted  to  combined  fine  and  coarse  aggregate,  but 
they  are  equally  applicable  in  proportioning  separate  fine 
and  coarse  aggregates. 

During  construction  the  field  engineer  is  often  called 
upon  to  vary  the  specified  mix  somewhat  in  order  to  ex¬ 
pedite  placing  in  inaccessible  places.  The  old-fashioned 
w'ay  was  to  maintain  the  sand  to  cement  ratio  constant  and 
lessen  the  amount  of  coarse  aggregate  used.  This  pro¬ 
cedure  unnecessarily  penalized  the  contractor. 

The  above  described  method  of  formula  derivation  can  be 
easily  applied  by  the  field  engineer  in  designing  varying 
mixes  producing  equivalent  concrete.  Consider  the  follow¬ 
ing  example: 

The  specifications  call  for  a  mixture  of  1  part  cement, 
2  parts  sand  weighing  95  lb.  per  cu.ft.  and  4  parts  screened 
gravel  weighing  100  lb.  per  cu.ft.  The  proportion  of  total 
aggregate  to  cement  by  weight  is  6.3  to  1.  The  percentage 
of  sand  by  weight  is  32.  Reducing  the  percentage  of  sand 
by  32,  the  increase  of  total  aggregate  becomes  32  X  0.05  = 
1.60.  This  added  to  6.3  equals  7.9  the  proportion  of  total 
aggregate  to  cement  by  weight  for  an  aggregate  containing 
no  sand  being  7.9  to  one. 

The  formula  becomes  one  bag  of  cement  to  (740  —  4.7  S) 
lb.  aggregate,  which  should  produce  concrete  equivalent  to 
that  specified  in  the  specifications  based  on  Crum’s  “sand 
method”  of  designing  equivalent  mixtures. 

Webster  City,  Iowa,  F.  H.  Austin, 

April  22,  1927.  Secretary,  Currie  Engineering  Co. 

Suspension  Designs  in  Cologne  Bridge  Competition 

Sir — Your  article  of  Feb.  17,  p.  275,  “Arch  Bridge  De¬ 
sign  of  1,100-ft.  Span  Wins  over  Suspen.sion,”  is  unfair  to 
the  suspension  designs  submitted  in  the  competition,  as  it 
mentions  only  the  most  expensive  of  these  designs,  the 
cost  of  which  exceeds  that  of  the  other  suspension  designs 
by  about  65  per  cent.  The  following  facts  are  of  interest 
in  this  connection: 

(1)  There  were  .submitted  .several  suspension  designs, 
thoroughly  worked  out,  with  spans  of  about  340  m.  or  1,120 
ft.,  estimated  to  cost  about  18,000,000  M. 

(2)  For  the  30,000,000  M.  design  of  the  Maschinenfabrik 
Augsburg-Niirnberg,  the  cost  was  given  as  “not  binding,” 
which  can  be  explained  only  by  the  fact  that  the  design 
was  not  sufficiently  worked  through  and  should  not  have 
been  submitted  at  all. 

(3)  The  design  in  question  had  four  lines  of  cable  and 
four  stiffening  trusses,  the  latter  being  plate-girders  of 
about  20-ft.  depth.  The  horizontal  pull  of  the  cables  was 
resisted  by  the.se  stiffening  girders,  not  by  anchorages. 
Those  features  would  necessarily  lead  to  a  high  weight 
of  steel  and  consequently  to  high  cost. 

Technische  Hoch.schule,  W.  Schachenmeier, 

Miinchen,  Professor  of  Structural  Engineering. 

Apr.  16,  1927. 
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Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Mississippi  River  Floods 
Recede  Slowly 

River  Gages  Falling  Except  Temporary 
Rise  Above  Memphis — Bar 
Forms  Below  McCrea 

Flood  waters  in  the  Mississippi  River 
valley  are  receding.  Reports  from  the 
Tensas  basin  indicate  that  although 
water  still  is  flowing  through  the 
crevasses  in  the  Mississippi  levees  the 
general  water  level  in  the  flooded  area 
is  falling  about  0.4  ft.  per  day.  In  the 
upper  part  of  the  Atchafalaya  River 
basin  the  waters  also  are  falling  but  in 
the  lower  basin  the  crest  has  not  passed 
and  additional  areas  of  the  low  lands 
along  the  coast  are  being  flooded. 
Iberia  and  Morgan  City,  the  two  prin¬ 
cipal  towns  of  the  region  are  reported 
to  be  flooded  to  a  depth  of  a  few  feet. 

.An  interesting  feature  of  the  flood 
situation  in  the  Atchafalaya  basin  is 
the  report  that  a  sand  bar  is  forming 
just  outside  the  crevasse  in  the  levee 
line  at  McCrea. 

Rain  in  the  upper  Mississippi  River 
valley  has  caused  a  rise  in  gages  at 
St.  Louis  and  Memphis  which  will 
cau.se  an  increase  in  the  discharge 
through  the  crevasses.  Gage  readings 
for  the  lower-river  stations  are  given 
in  the  accompanying  table.  Torrential 
rains  are  reported  in  the  Tennessee 
River  valley  which  may  check  the  fall 
in  main  river  and  delay  the  closing  of 
the  breaks  in  the  levee  line. 


Army  Engineer  Board  to 
Recommend  Spillways 

It  has  been  announced  at  Washing¬ 
ton  that  the  special  board  of  U.  S. 
Army  Engineers,  of  which  Col.  W.  P. 
Wooten  is  chairman,  and  which  has 
been  working  for  about  a  year  on  the 
question  of  spillways  in  the  lower  Mis¬ 
sissippi  has  decided  to  recommend  sup¬ 
plementary  the  levee  system  with  one 
or  more  spillways.  While  the  board 
will  not  be  ready  to  report  until  Sep¬ 
tember  its  investigations  have  pro¬ 
ceeded  to  a  point  where  it  is  convinced 
that  a  spilhvay  relief  below  the  Red 
River  is  justifled. 


Los  Angeles  Aqueduct  Dynamited 
for  Third  Time 

Some  300  ft.  of  the  No  Name  siphon 
of  the  Los  Angeles  aqueduct,  about  175 
miles  from  the  city,  were  blowm  out  by 
dynamite  on  May  27,  according  to  press 
reports.  Guards  were  surprised  and 
overpowered  by  armed  men,  said  to  be 
Owens  Valley  ranchers  who  claim  that 
their  lands  have  been  made  valueless 
by  the  diversion  of  Owens  River  and 
that  the  city  ought  to  buy  their  prop¬ 
erty.  This  is  the  third  incident  of  the 
kind.  A  second  explosion  on  the  same 
day  is  reported  to  have  destroyed  300 
ft.  of  pipe  leading  from  Big  Pine 
Reservoir  to  Big  Pine  powerhouse. 


GAGE  HEIGHTS  AT  LOWER  MISSISSIPPI  VALLEY  POINTS 

—  -Miadisnippi  River - — - -  -  -  — .  /— - Red  Rivet — — x 

Raton  New  .slireve-  Alex- 

St.  Louis  Memphis  \  icksburg  Natcbex  Rouge  Orleans  port  andria 

Flood  stage*...  30.0  35.0  45.0  46.0  ....  17.0  29.0 

Provisional 

Leveegrade**  ....  51.5  58.0  57.5  48.1  25.2  ....  .... 

1922  34.0  42.5  54.8  55.3  45.7  21.3 

Previous  high. .  41.4  46.5  53.8  53.5  43.8  2i.l  ....  .... 

1927 

Apnl  24  35.6  45.9  54.8  55.3  44.8  20.8  34.1 

April  25  35  8  45. S  54.5  55.2  45.0  21.0  35.1  38.0 

April  26  3C.1  45.6  54.4  55.0  45.0  20.9  36.0  38.3 

April  27  35.6  45.4  54.9  55.0  45.0  20.8  36.7  38.7 

April  28  34.6  45.1  55  7  55.1  45.0  20.8  37.2  39.0 

April  29  33.4  44.7  56.3  55.5  45.1  20.8  37  4  39.5 

April  30  44.3  57.2  56.1  45.4  20.8  37  4  40.0 

May  I  43.8  57.9  56.5  45.8  20.7  36.9  40.5 

May  2  43.2  58.2  56.4  45.7  20.7  36.4  40.1 

May  3  42.7  58.5  56  4  45,4  20  4  35.4  41.3 

May  4  26.8  42.2  M  7  SC  S  45  6  20.4  34.3  41.5 

May  5  25.4  41.6  58.2  56  4  45,7  20.4  32.6  41.9 

May  6  24.1  40.8  58.0  56.1  45.8  20  4  31.9  42.1 

.May  7  23.7  40.6  57.7  55.7  46.0  20.3  29.2  42.3 

.May  8  25.4  39.8  57.2  46.1  20.3  27.6  42.4 

May  9  27.3  39.2  57.0  55.3  46  I  20.3  26.1  42.2 

May  to  29.5  38.4  56.6  55.1  46  3  20.2  24  6  41.9 

May  n  30.3  37.6  56.4  55.1  46.5  20.3  23.0  41.5 

May  12  29.1  36.9  56.0  55  0  46.8  20.2  22  6  40.9 

May  13  27.6  36.4  55.7  55.1  47.1  20  4  22.6  40.3 

May  14  26.3  36  0  55.4  55  I  47.4  20.6  23.2  39.4 

May  15  25.2  35  8  55.2  55.1  47  8  20  7  22.8  38  5 

May  16  25.9  35  7  54.8  54  9  47.7  20  6  21.9  37.7 

May  17  27.0  35.6  54.4  54  7  47  6  20.6  20.6  36  9 

May  18  27.3  35.4  54  0  54  5  47  5  20  5  19.2  35.9 

May  19  27.2  35.1  53.6  54.3  47.4  20  4  17.7  34.8 

May  20  26.6  34.6  53.2  54.0  47.3  20  4  16.6  33.4 

May  21  26.7  34  0  52.8  53.8  47.2  20.3  15.6  31.8 

May  22  26.4  33.3  52.5  53.6  47.1  20  2  15.5  30.1 

May  23  25.6  32.5  52.2  53.3  47.1  20.3  15.6  30.8 

May  24  24.9  31.8  51.9  53.1  46  8  20.0  16.0 

May  25  26.5  31.4  51  8  52,8  46.3  19  9  17.0 

May  26  28.2  31.0  51.3  52.5  46.0  19.7  16.7 

May  27  28.6  30.7  51.0  52.1  45.7  19.5  18.1 

May  28  28.9  30.7  50.6  51.8  45.3  19.4  17.8  _ 

May  29  29.8  31.1  50  2  51.5  45.0  19.1  18.4 

May  30  29.0  31.5  50.0  51.1  44.6  19.0  18.6  _ 

.May  31  28.0  32.1  49.7  50.9  44.3  18.8  17.6 

*  Approximately  a  bank-full  condition  above  which  **  Grade  established  by  the  Mississippi  River  Com- 
levees  are  required.  miseion  as  the  desired  height  for  the  levees. 


Typhoid  Cases  in  Montreal 
Exceed  4,200 

Cause  of  Outbreak  Traced  to  Milk,  and 
Probably  .\lso  Ice  Cream  and 
Cream,  Is  Report 

The  Montreal  typhoid  epidemic  had 
resulted  in  some  4,100  cases  and  about 
800  deaths  for  the  full  12  weeks  from 
March  3  to  May  26,  and  there  were  61 
cases  and  14  deaths  reported  on  Friday 
May  27,  according  to  figures  supplied 
to  Engineeritit/  Newn-Record  by  Dr. 
S.  Boucher,  director,  Montreal  Depart¬ 
ment  of  Health.  Local  press  reports 
supplied  by  Dr.  Boucher  give  18  cases 
up  to  noon  Saturday,  May  28,  with 
li  on  Sunday  and  45  on  Monday, 
thus  carrying  the  total  beyond  4,200 
up  to  May  30.  The  cause  of  the  out¬ 
break,  “was  traced  to  milk,  probably 
also  to  ice  cream  and  cream.”  The 
“milk  dealer  to  whom  the  outbreak  was 
originally  attributed”  says  Dr.  Boucher, 
“has  been  ordered  by  the  Provincial 
Board  of  Health  to  discontinue  his  sup¬ 
plies.”  Consumers  of  raw  milk  have 
not  had  typhoid,  he  .states. 

The  accompanying  table  shows  the 
course  of  the  epidemic  by  weeks.  It 
will  be  noted  that  the  first  crest  was 
reached  at  the  end  of  the  fourth  week, 
with  658  ca.ses,  and  the  sec«)nd  in  the 
eleventh  week,  with  727  cases. 

The  total  number  of  cases  and  deaths 
for  the  past  three  years.  Dr.  Boucher 
gives  as  follows:  1924,  150  and  51; 
1925,  140  and  52;  1926,  103  and  37. 

In  an  official  report  covering  the  epi¬ 
demic  up  to  April  30,  published  nearly 
a  month  later  (Montreal  Star,  May  27) 
Dr.  Boucher  stated  that  the  outbreak 
(with  about  2,600  cases  then)  was  the 
worst  milk  epidemic  on  record  and  ex¬ 
pressed  the  belief  that  the  worst  was 
over.  He  mentions  a  typhoid  carrier, 
transferred  Jan.  20  from  the  wholesale 
to  the  retail  division  of  one  of  the 
dealers,  but  gives  no  further  informa¬ 
tion  as  to  possible  infection  of  the  milk 
supply  by  this  carrier. 

From  other  sources  than  Dr.  Boucher 
and  by  inference  from  his  letter,  it  ap¬ 
pears  that  the  milk  dealer  to  whom  the 
outbreak  was  attributed  soon  after  its 
beginning  was  one  of  the  dealers  whose 
supply  was  pro.scribed  on  May  18. 

WEEKLY  CA.SES  AND  DEATH.S 
.MONTREAL  TYPHOID  EPIDEMIC 


Number 

Number 

Week 

Week  of 

of 

of 

Ending 

Epidemic 

Caaee 

Deaths' 

March 

10 

Fimt  . 

127 

March 

17 

Second . 

359 

March  24 

Third . 

502 

March  31 

Fourth . 

658 

35* 

April 

7 

Fifth . 

491 

40 

April 

14 

Sixth . 

206 

44 

April 

21 

Seventh . 

107 

42 

^ril 

28 

Eighth . 

118 

28 

May 

5 

Ninth . 

102 

20 

May 

12 

Tenth . 

264 

13 

May 

19 

Eleventh . 

727 

26 

May 

26 

Twelfth . 

442 

28 

4,103 

276* 

*  Weekly  deathii  prior  to  fourth  week  not  availnble 
but  total  from  March  6  to  May  26  waa  about  300. 
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California  Gasoline  Tax  Raised 
from  2  to  3  Cents 

A  GtatuU'  incrfasitiK  the  gasoline  tax 
in  California  from  2  to  lie.,  passed  by 
the  recent  legislature,  has  just  l>een 
signed  by  (lov.  Young.  The  measure 
is  expected  to  provide  an  average  in- 
4  n  a.  e  of  $1 0,(100, (KKt  |h  r  year  over  the 
12-y«'ar  period  for  which  the  tax  is  to 
b»‘  in  4‘trect  and  the  money  is  to  be  used 
for  construction  work  on  primary  and 
secondary  highways. 

Tlie  existing  2c.  gas  tax  now  brings 
in  about  $18,000,000  per  year  which  is 
expected  to  increase  to  an  average  of 
$20,000,000  over  the  12-year  period. 
To  this  are  added  the  registration  and 
weight  fees  that  total  about  $7,000,000 
jier  year.  Half  this  total  revenue  goes 
to  the  several  counties  in  proportion  to 
their  registered  motor  vehicles  while 
the  other  half  is  retained  by  the  state 
for  maintenance  and  reconstruction. 


Philadelphia  Baseball  Grandstand 
Failure  Due  to  Decay 

On  May  11  one  bay  of  the  right  field 
grandstand  of  flu-  Philadelphia  ball 
park,  at  Broad  and  Huntingdon  Sts., 
Philadelphia,  partly  collapsed  iluring  a 
game,  while  there  was  a  large  and 
active  crowd  on  the  stand.  Investiga¬ 
tion  of  the  accident  by  the  city’s  Bureau 
of  Building  Inspection  showed  it  was 
due  to  decay  of  the  timber  main  beam 
su|)porting  the  sectii  n. 

The  failed  section  was  built  in  1910, 
although  other  parts  of  the  stand  were 
built  in  189.').  The  structure  consists 
of  wooden  posts,  girders  and  joists. 
Part  of  the  ground  below  is  concrete 
covered  and  part  is  exposed  soil.  The 
treads  and  ri.sers  of  the  stand  flooring 
ti  nd  to  produce  a  confined  space 
under  the  stand;  the  resulting  lack  of 
ventilation,  it  is  charged,  accentuated 
the  decay-pi'oducing  effects  of  any 
1 1  am  pness. 

The  longitudinal  girder  whose  frac- 
t"r»‘  caused  thi’  accident  was  made  up 
to  two  .IxPJ-in.  spruce  timbers  12  ft. 
long,  spiked  togethii,  carrying  single 
.lx  12-in.  jiiists  sjiaced  2  ft.  on  centers. 
Th*‘  supports  were  8J-in.  .s<iuare  pine 
posts.  The  girder  failed  in  horizontal 
shear  over  the  post,  directly  adjacent 
to  an  aisle  where  the  spectators  were 
crowded  and  subjected  the  supports  to 
impact  as  well  as  loail.  The  end  of  the 
broken  girdc-r  showed  decay  extending 
out  from  the  center  of  the  girder,  but 
the  outer  faces  of  the  timber  appeared 
to  be  in  gtiod  condition. 

.\  more  extensive  examination  of  the 
stands  made  subsequently  revealed 
decay  in  a  number  of  places,  and 
tuimerous  other  double  girders  made  of 
timbers  spiked  close  together  showed 
partial  decay,  although  similar  girders 
located  under  a  protecting  roof  were 
generally  in  sound  condition.  Decay 
was  also  found  in  posts  at  the  point 
where  they  restc'd  on  their  concrete 
I  edestals  close  to  the  ground.  Shoe 
blocks  on  top  of  the  joists  to  level  up 
the  floor  planks  were  found  decayed 
f  14)111  the  t4)p  in  many  places. 

The  insnecti4)n  was  made  bv  C.  .4. 
Flanagan,  P.  Hart,  and  George 
Warner,  under  the  direction  of  Morris 
Brooks,  chief  building  inspector. 


Wanaque  Aqueduct  Changes 
Arouse  Municipalities 

Request  for  Hearing  Made  for  June  2 
on  Why  Steel  Tubes  .\re  to 
Replace  Concrete  Conduit 

A  request  for  a  hearing  today  (June 
2)  on  why  the  change  has  been  made  to 
twin  steel  tubes  for  the  Wanaque  aijue- 
duct  in  place  of  the  single  concrete 
aiiueduct,  plans  for  which  were  adopted 
in  1924,  was  submitted  to  the  North 
Jersey  District  Water  Supply  Commis¬ 
sion  after  a  meeting  of  residents  of 
communities  that  have  contracted  with 
the  commission,  held  in  Montclair  on 
May  26. 

The  meeting  was  called  for  quite 
another  but  closely  related  purpose, 
namely,  to  consider  the  formulation  of 
a  jilan  by  means  of  which  the  munic¬ 
ipalities  comprising  not  only  the  North 
•Jersey  Water  Supjily  District,  but  also 
ihe  Passaic  V’alley  Sewerage  District 
might  be  informed  in  advance  of  action 
by  either  of  the  commissions  involving 
the  expenditure  4)f  money  which  would 
have  to  be  provided  eventually,  as  are 
all  of  the  funds  of  the  two  commissions, 
b.v  the  contracting  municipalities.  The 
call  for  the  meeting  was  issued  by 
Henry  A.  Lardner,  mayor  of  Montclair 
and  vice-president  of  J.  G.  White  Engi¬ 
neering  Corporation,  New  York  City, 
in  accordance  with  a  resolution  adopted 
by  the  Montclair  Town  Commission. 

Outline  ok  Plan 

In  brief,  the  plan  proposes  that  the 
twenty-odd  contracting  municipalities 
in  the  two  districts  unite  in  requesting 
the  two  commissions  to  adopt  no  reso¬ 
lution  involving  expenditure  of  money 
until  at  least  two  weeks  after  the 
resolution  is  jiresented  and  to  give  the 
contracting  municipalities  at  least  ten 
days’  notice  of  the  resolutions  before 
they  are  finally  acte4l  upon  b.v  the  com¬ 
missions.  It  was  stated  that  the  gen- 
eial  plan  of  proce4lure  is  no  more  than 
what  the  various  contracting  munic¬ 
ipalities  are  required  by  law  to  do  in 
connection  with  municipal  expenditures. 
The  conference  decided  to  have  the  pro- 
po.sed  plan  submitted  formally  to  the 
governing  bodies  of  the  contracting 
municipalities  with  a  request  that  each 
municipality  should  send  a  representa¬ 
tive  to  a  sec4)nd  conference  which  will 
be  held  in  Montclair  on  the  evening  of 
June  16. 

In  the  course  of  the  discussion  of  the 
proposal  to  request  the  Water  Commis¬ 
sion  for  a  hearing  on  changes  in  the 
aqueduct  plan,  a  representative  from 
Paterson  stated  that  his  city  had  been 
unable  to  obtain  copies  of  the  engineer¬ 
ing  reports  on  the  change  in  plan,  noted 
in  Eiiffitierriug  Ntwn-Kecord,  May  5, 
1927,  np.  71.6  and  746.  Inquiry  by  the 
presiding  officer  led  him  to  conclude 
that  no  other  municipality  except 
Paterson  had  requested  the  engineering 
report.  Just  before  going  to  press 
Eugineeriug  XewH-Ri  cord  made  another 
unsuccessful  attempt  to  get  copies  of 
the  engineering  reports,  renewing  by 
telephone  its  twice-made  request  to  the 
president  of  the  water  commission.  The 
latter  stated  that  copies  of  the  report 
were  being  made  but  refused  to  supply 
one  at  that  time. 


Bay  Bridge  Site  Chosen  by  Board 
Is  Adopted  by  San  Francisco 

The  first  choice  of  the  engineers  r  - 
tained  by  San  Francisco  to  select  th. 
l)est  site  for  a  bridge  from  that  cit.\ 
to  Oakland  was  approved  by  the  San 
Francisco  biiard  of  supervisors  4>!i 
May  28  by  a  vote  of  17  to  1.  This  i 
the  Rincon  Hill-Alameda  Mole  location 
named  as  the  most  desirable  by  Robert 
Ridgway,  A.  N.  Talbot  and  John  1) 
Galloway,  who  were  the  engineers  re 
tained  by  the  city.  A  review  of  theii 
findings  was  published  in  Etiginet  i 
ing  News-Record,  May  12,  p.  788. 

Further  explanation  of  thq  report 
made  by  these  engineers  was  given  to 
the  supervisors  on  May  23  by  Mr.  Gal¬ 
loway  who  advised  that  after  taking 
final  action  in  adopting  a  site,  boring 
should  be  made  to  determine  founda¬ 
tion  conditions.  The  supervisors  vote4l 
to  sent!  a  C4)mmittee  of  nine  to  Wash¬ 
ington  to  lay  the  matter  before  federal 
authorities  and  make  formal  and  spe¬ 
cific  application  for  permission  to  prt.- 
ceed  with  the  project.  This  commit¬ 
tee  is  to  consist  of  the  mayor,  three 
supervisors.  City  Engineer  M.  M 
O’Shaughnessy,  the  city  attorney  arul 
Messrs.  Ridgway,  Talbot  and  Galloway. 


Seven  Concrete  Segments  in  Place 
in  Oakland  Estuary  Tube 

With  300  working  days  yet  to  go, 
contractors  building  the  vehicular  and 
electric-railway  tube  under  the  estuary 
at  Oaklanil,  Calif.,  have  placed  7  of  the 
12  concrete  .segments  and  are  thus  far 
ahead  of  schedule.  A  general  descrip¬ 
tion  of  the  work  appeared  in  Engineer¬ 
ing  News-Record,  Oct.  28,  1926,  p.  692. 

Of  the  7  segments  that  are  down, 
four  had  been  connected  up  prior  t4) 
June  1  but  there  was  access  to  the  in¬ 
terior  of  only  two  because  it  had  not 
been  desirable  to  unwater  until  the 
backfill  was  in  place.  Due  to  en¬ 
countering  hard  material  in  founda 
tions  and  the  inability  to  work  more 
than  one  dredge  at  a  time,  the  seg¬ 
ments  have  been  put  down  at  the  rate 
of  only  one  per  month.  It  is  expected, 
however,  that  a  rate  of  two  per  month 
will  be  attained  in  the  near  future. 


Progress  on  the  Mokelumne 
Water  Project 

Construction  on  the  Mokelumne  proj¬ 
ect  which  is  being  carried  out  by  the 
East  Bay  Municipal  Utility  District  to 
provide  a  water  supply  for  cities  on  the 
east  side  of  San  Francisco  Bay,  has 
been  progressing  rapidly.  For  the 
most  part,  actual  construction  is  being 
carried  on  as  a  number  of  independent 
tunnel,  conduit  and  pipeline  contracts, 
all  under  the  general  direction  of 
Arthur  P.  Davis,  chief  engineer  of  the 
district.  The  following  is  the  status 
of  the  project,  sent  by  Mr.  Davis 
May  13: 

That  portion  of  the  Mokelumne  aque¬ 
duct  lying  between  San  Pablo  Creek 
and  Old  River,  which  is  regarded  as  an 
emergency  section,  has  been  pushed  to 
the  partial  exclusion  of  other  work  in 
order  that  an  emergency  water  supply 
could  be  brought  to  the  District  before 
the  reservoir  in  the  mountains  is  avail- 
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able.  This  portion  of  the  aqueduct  con- 
si'ts  of  the  following  items,  of  which 
the  Walnut  Creek  tunnel  was  completed 
lu't  September  and  the  other  items  have 
been  completed  to  within  one  per  cent 
(if  the  total. 

Length  in  Miles 


Lafayette  tunnel .  3.06 

Concrete  conduit .  3.54 

Walnut  Creek  tunnel .  0.46 

Steel  pipe  line  (65-in.  dia.)  36.60 

Total .  43.66 


A  contract  has  been  let  for  pipe-line 
construction  east  of  Old  River,  on 
which  about  four  miles  of  pipe  has  been 
entirely  completed  and  another  mile  is 
under  construction. 

Contract  has  been  let  for  the  Clare¬ 
mont  tunnel,  extending  .southwest  from 
San  Pablo  Creek — virtually  a  continu¬ 
ation  of  the  Lafayette  tunnel.  In  the 
Claremont  tunnel,  3.42  miles  long,  27 
per  cent  of  the  excavation  has  been 
completed  and  about  20  per  cent  has 
been  lined.  Work  is  in  progress  at 
both  ends. 

The  Rockridge  siphon,  extending  from 
Claremont  tunnel  to  the  proposed  Rock¬ 
ridge  reservoir,  is  2,430  ft.  in  length 
and  is  about  10  per  cent  complete.  Fur¬ 
ther  right-of-way  negotiations  for  the 
aqueduct  are  under  way,  a  reservoir 
site  close  in  has  been  purchased  and 
about  half  the  right-of-way  acquired 


N.  Y.  West  Side  Plan  Removes 
Railways  from  Streets 

Not  only  complete  separation  of  the 
New  York  Central  tracks  from  street 
grades  on  the  west  side  of  Manhattan 
Island  but  al.so  the  removal  of  the 
tracks  from  their  present  right-of-way 
in  the  streets  is  proposed  in  the  plan 
agreed  upon  between  engineers  repre¬ 
senting  the  city,  state  and  railroad 
company  which  w’as  reported  upon  in 
Engineering  Nexen-Record,  May  26,  p. 
880,  and  concerning  which  more  details 
have  been  made  available  during  the 
week. 

The  location  of  the  New  York  Cen¬ 
tral  tracks  below  79th  St.,  New  York 
City,  is  shown  on  the  accompanying 
plan.  Above  79th  St.,  the  changes  in 
alignment  are  minor.  As  indicated  on 
the  plan,  from  the  Spring  St.  terminal 
north  to  West  16th  St.  the  railroad  will 
be  an  elevated  structure  in  an  arcade 
along  the  side  of  the  street  just  inside 
the  building  line,  with  space  for  load¬ 
ing  platforms  and  trucks  beneath  the 
elevated  tracks.  From  this  point  north 
to  West  30th  St.  the  tracks  will  be  in  a 
private  right-of-way  approximately  100 
ft.  west  of  the  building  line  on  10th 
Ave.  The  30th  St.  yard  will  occupy 
much  the  same  area  as  now  occupied 
between  30th  and  33rd  Sts.  west  of 
10th  Ave.  with  additional  tracks  be- 


pro.'osed  elevate<l  West  Side  express 
highway. 

North  of  the  60th  St.  yard,  along 
Riverside  Drive,  the  tracks  follow  ap¬ 
proximately  the  present  location  and 
provision  is  made  for  decking  over  the 
entire  right-of-way  to  provide  for  fu¬ 
ture  extension  of  the  express  highway. 
.■\t  the  Spuyten  Duyvil  crossing  the 
plan  calls  for  a  double-deck,  four-track 
lift  bridge  east  of  the  present  location, 
the  express  highway  being  on  thi 
upper  deck.  Beyond  the  river  crossing 
there  will  be  a  fly-over  connection  with 
the  main-line  track  to  the  Grand  Cen¬ 
tral  Terminal. 

The  plan  calls  for  complete  electrifi¬ 
cation. 

Los  .\ngeles  Zoning  Upheld 
by  U.  S.  Supreme  Court 

The  zoning  ordinance  of  Los  .4ngeles 
was  upheld  as  constitutional  by  the 
United  States  Supreme  Court  May  16 
in  a  decision  by  Associate  Justice  Suth¬ 
erland,  the  court  affirming  the  decision 
of  the  California  State  Courts.  Hector 
N.  Zahn  applied  for  a  permit  to  erect  a 
building  for  business  purposes  in  a  stH;- 
tion  of  Los  Angeles  classed  in  Zone  B, 
in  which  only  certain  classes  of  busi¬ 
ness  are  permitted  and  in  which  the 
business  to  be  conducted  in  the  appli¬ 
cant’s  building  did  not  fall.  He  brought 
suit  when  a  permit  was  refused. 
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and  general  survey  work  is  being 

carried  on. 

The  Lancha  Plana  reservoir  on  the 
Mokelumne  River,  which  requires  a  dam 
about  350  ft.  in  height,  has  been  con¬ 
tracted  with  a  clause  providing  for 
postponement  of  construction  until  the 
right-of-way  is  obtained.  A  condemna¬ 
tion  suit  for  this  is  now  being  tried  in 
Jackson,  Amador  County,  and  the  start 
of  construction  awaits  the  outcome  of 
this  proceeding.  The  outlet  tunnel,  two 
miles  in  length,  is  in  practically  the 
••'ame  state,  awaiting  the  outcome  of  the 
'egal  proceedings. 


PROPOSKP  CHA.NGES  IN 
WEST  SIDE  THA<'KS  ON 
MANHATTAN  ISI^A.ND 


tween  33rd  St.  and  37th  St.,  but  a  con¬ 
siderable  portion  of  the  yard  will  be 
double  deck.  The  main  line  will  come 
in  as  an  elevated  structure  at  30th  St. 
and  leave  as  a  depressed  track  between 
36th  and  37th  Sts.  North  of  the  30th 
St.  yard  the  main  line  will  consist  of 
five  tracks  depressed  below  street  level 
in  a  private  right-of-way  between  10th 
and  11th  Aves.,  125  ft.  west  of  10th 
Ave.  at  the  closest  point. 

The  60th  St.  yard  will  be  entirely 
rearranged,  partly  double  deck,  with 
provision  made  at  the  westerly  side  for 
the  lines  of  columns  supporting  the 


Later  Report  on  Failure  of  Gros 
Ventre  Dam  in  Wyoming 

Subsequent  reports  on  the  failure  of 
the  Gros  Ventre  dam  in  Wyoming,  an¬ 
nounced  in  these  columns  la.st  week, 
state  that  the  point  of  failure  was  at 
the  south  end  of  the  dam  where  im¬ 
pounded  waters  broke  through  about 
11  a.m.  on  May  18  and  cut  out  a  chan¬ 
nel  100  yd.  wide  and  100  ft.  deep.  It  is 
estimated  that  the  maximum  di.s- 
charge  was  30,000  sec-ft.  and  that  a 
total  of  about  50,000  acre-ft.  went  out 
in  a  few  hours.  After  this  discharge 
the  lake  level  was  about  25  ft.  lower 
than  before  the  break.  When  the 
breach  in  the  dam  had  cut  down  to  the 
depth  mentioned,  heavy  material  was 
encountered  which  prevented  draining 
the  lake  to  a  lower  level. 
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^L’RVKVS  now  In'inj;  made  in  c*)n- 
^  nection  with  the  jiroposed  develop¬ 
ment  of  power  at  Lake  ()kefenokee  are 
t<.  be  utilized  by  the  board  of  Army 
eiinineer^  that  is  >earchintr  for  the 
best  route  for  a  canal  across  Florida. 
•A  recent  report  is  to  the  effect  that 
the  examinations  under  the  P'ederal 
I'ower  ('ommission’s  preliminary  permit 
are  being  undertaken  in  a  thorough 
manner  and  will  include  considerable 
information  needed  by  the  Intercoastal 
Canal  Board. 

The  Okefenokee  project  will  convert 
a  swamp  into  an  attractive  lake  and 
will  develop  40,000  hp.  One  of  the 
proposed  canal  routes  pas.ses  through 
the  lake  which  will  l)e  created. 


INDICATIONS  are  that  the  Federal 
Bower  Commission  will  take  juris¬ 
diction  over  the  project  of  the  Lexing¬ 
ton  Waterpower  Co.  in  the  Saluda 
River  twelve  miles  above  .Augusta,  Oa. 
The  proposed  <lam,  which  will  contain 
11,000.000  cu.yd.  of  HU,  will  create  a 
leservoir  thiity  miles  long  covering  an 
area  of  100  .sq.mi.  While  the  Saluda 
River  is  not  navigable,  it  is  apparent 
that  such  extensive  storage  will  affect 
the  Congaree,  of  which  the  Saluda  is  a 
tributary.  Uruler  similar  conditions 
the  commission  always  has  assumed 
ju  risdiction. 


17DWARD  ALLEN,  of  Chicago,  Ill., 
has  applied  to  the  Federal  Bower 
Commission  for  a  preliminary  permit 
coveiing  a  large  project  on  the  Great 
South  h'ork  of  the  Cumberland  River 
in  Creary  County,  Ky.,  and  Scott 
County,  Tenn.  The  project  is  near 
Stearns,  Ky. 

It  is  |)roposed  to  construct  a  mul¬ 
tiple  arch  dam  to  a  height  approxi¬ 
mating  400  ft.  The  re.servoir  will 
extend  up  the  river  117  miles.  Some 
00,0(10  hp.  of  primary  power  is  avail¬ 
able.  but  the  applicant  proposes  to 
install  I.'IO.OOO  hp. 

This  application  conflicts  with  that 
portion  of  the  application  of  H.  .A. 
ispalding.  which  is  on  the  South  Fork. 
The  Spalding  project  involves  al.so  the 
Use  of  the  power  resources  of  the  Obed 
and  Obey  rivers. 


The  United  States  Supreme  Court 
in  a  decision  by  .lustice  Sutherland 
.May  :ll  upheld  the  set-back  building 
ordinance  of  Roanoke,  Va.  S.  M.  Gorieb 
as.-ailed  the  ordinance,  which  required 
new  buildings  to  be  .set  back  as  far 
from  the  street  line  as  (50  per  cent  of 
the  buildings  in  the  same  block.  Gorieb 
applied  for  a  permit  for  a  business 
building  and  was  required  to  set  it  back 
.■J4  ft.  from  the  street  line.  The  Su¬ 
preme  Court  held  that  the  ordinance 
as  applied  to  him.  at  least,  appeared 
reasonable  inasmuch  as  in  that  par¬ 
ticular  block,  80  per  cent  of  the  build¬ 
ings  were  more  than  ;54  ft.  back  from 
the  street  line.  The  decision  of  the 
lower  court  in  the  case  wa.'  affirmed. 


rJeorgian  Bay  Canal  Charter 
Not  to  Be  Renewed 

The  bill  to  renew  the  charter  of  the 
Montreal,  Ottawa  and  Georgian  Bay 
Canal  Co.  has  been  killed  by  the  Rail¬ 
ways  and  Canals  Committee  of  the 
Canadian  House  of  Commons.  This 
means  that  the  company  loses  its  claim 
to  develop  the  important  Carillon  water 
power  site  on  the  Ottawa  River,  which 
forms  part  of  the  proposed  canal  route. 

The  bill,  if  carried,  would  have  em¬ 
powered  the  canal  company  to  construct 
a  ship  canal  from  Georgian  Bay  to  the 
St.  Lawrence  River  via  the  Ottawa 
River,  and  would  have  given  the  com¬ 
pany  all  the  suhsidiaiy  nower  rights 
along  the  canal  route.  The  provini-es 
of  Ontaiio  and  Quebec  were  opposed 
to  the  bill,  and  members  of  the  House 
of  Commons,  advocating  public  owner¬ 
ship  of  electrical  power,  also  made  a 
concerted  attack  against  it. 


(irade  Crossings  to  be  Eliminated 
in  Elmira,  N.  Y. 

.An  order  has  been  issued  by  the  Pub¬ 
lic  Service  Commission  of  New  York 
directing  the  elimination  of  all  of  the 
existing  grade  crossings  on  the  Benn- 
sylvania  and  Erie  railroads  in  the  city 
of  Elmira,  N.  Y.  This  is  the  largest 
project  so  far  undertaken  under  the 
grade-crossing  elimination  program  of 
the  state.  The  estimated  cost  of  this 
work  is  over  $4,000,000  and  the  city  of 
Elmira  has  agreed  to  pay  as  its  share 
not  more  than  $1,500,000  for  grade 
crossing  elimination,  including  the 
crossings  on  the  Delaware,  Lackawanna 
&  Western  R.R.,  which  are  still  under 
consideration. 

Under  the  terms  of  the  order  the 
railroad  companies  are  directed  to  pre¬ 
pare  plans,  specifications  and  estimates 
of  cost  for  the  work  ordered,  to  be  sub¬ 
mitted  to  the  commission  for  approval, 
and  also  to  carry  out  the  work  of  con¬ 
structing  the  approaches. 


Plans  Under  Way  for  Developing 
Northern  Quebec 

Premier  Taschereau  of  Quebec  has 
confirmed  a  report  from  London,  Eng¬ 
land.  that  an  English  syndicate  is  plan¬ 
ning  to  spend  $800,000,000  in  industrial 
development  in  the  Lake  St.  John  region 
of  Quebec  province.  It  is  understood 
a  railway  is  to  be  built  around  Lake 
St.  John  to  extend  northward  to  Lake 
Chibougamou  and  perhaps  farther.  Re¬ 
fineries  for  magnetic  iron  ores,  smelters 
and  paper  mills  will  be  constructed. 

Sir  Arthur  Pease,  Lord  Gainsford, 
Richard  Arthur  Pease  and  W.  H. 
Hustler,  members  of  Pease  Partners 
and  Co.,  of  Darlington,  England,  are 
reported  to  be  interested  in  the  scheme. 
The  syndicate  has  received  its  charter 
from  the  Quebec  Government.  While 
no  definite  announcement  has  been 
made,  it  is  understood  the  procedure 
will  be  first  the  formation  of  the  rail¬ 
way  company,  for  the  construction  of 
the  proposed  line  around  Lake  St.  John, 
then  the  formation  of  subsidiaries  for 
each  of  the  industries  entered  into,  such 
as  timber,  pulpwood  and  mining. 


Random  Lines 


Why  We  Import  Steel 

In  the  April  issue  of  the  Bulletin  of 
the  American  Engineering  Council  ap¬ 
pears  a  piece  of  information  which 
seems  to  indicate  that  it  is  quite  neces¬ 
sary  for  the  United  States  to  import 
steel  —  for  nuts.  Speaking  about 
“Waste  in  Bolts,”  the  item  says: 

“Economies  within  the  reach  of  the 
indu.stry  to  be  had  by  the  adoption  of 
simplified  packing  is  indicated  by  the 
findings  of  the  committee  of  the  indus¬ 
try  pointing  out  that  125,000,000  tons 
of  steel  are  converted  annually  into 
holts,  nuts  and  rivets.” 

*  4t  Id 

Drumming  Up  Trade 

Toll  bridge  financing  must  be  pretty 
profitable  business  if  one  can  judge 
from  the  following  letter  an  investment 
security  house  is  sending  to  a  number 
of  well-known  engineers: 

Just  at  this  time  we  are  partic¬ 
ularly  interested  in  discovering  site- 
for  toll  bridges,  and  we  hope  that 
you  may  be  able  to  discover  a  num¬ 
ber  of  likely  sites  for  us. 

We  shall  be  glad  to  compensate 
you  to  your  entire  satisfaction  for 
informing  us  of  any  suitable  projects 
which  you  bring  to  our  attention. 
All  projects  submitted  to  us  will  be 
promptly  considered  and  an  officer  of 
our  buying  department  will  be  sent 
to  confer  with  you  on  all  develop¬ 
ments  which  appears  feasible. 

We  enclose  a  stamped  .self-ad¬ 
dressed  envelope  for  your  convenience 
in  informing  us  of  your  views  on 
this  matter.  Any  communication.^ 
from  you  will  be  held  in  strictest 
confidence. 

*  *  If 

A  ISew  Spurt 

(224)  Caaement  H’indow  Engineers — 
Employed  by  the  Truscon  Steel 
Company. 

(225)  Commencement  Engineer — Bro- 
fessor  Higbee,  of  the  University 
of  Iowa,  according  to  the  official 
Neivs  Bulletin  of  that  institu¬ 
tion.  He  has  “the  job  of  arrang¬ 
ing  for  the  thousand  and  one 
details  that  make  a  successful 
commencement.” 

(226)  Diplamatic  Sub  Engineer — Mr. 
Bhimji  K.  Chotai,  of  Nawa 
Darvaja,  Una,  Kathiawar,  which 
is  in  India. 

(227)  Results  Engineer — A  new  breed 
coming  to  be  quite  common  in 
public  utility  companies. 

(228)  Shingle  Engineer — Not  a  ladies’ 
barber  as  you  might  imagine,  but 
Mr.  Barney  Le  Valley  of  the 
Spaulding  Logging  Co. 

(229)  Fumigating  Engineers — A  varia¬ 
tion  of  our  old  friends  the  “ex¬ 
terminating  engineers.”  Adver¬ 
tised  in  the  Philadelphia  Bullethi. 

(230)  Laminated  B’ood  Engineering — 
Practiced  by  a  gentleman  at 
Verona,  N.  J. 
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0.  L.  Hemphill,  state  highway  engi¬ 
neer  for  Arkansas,  resigned,  effective 
May  1.  and  became  associated  with 
Harvey  Brown,  a  contractor  of  North 
Little  Rock,  Ark.,  in  a  corporation 
known  as  the  Harvey  Brown  Construc¬ 
tion  Co.,  Mr.  Hemphill  being  vice-presi¬ 
dent.  The  office  of  the  corporation  is  in 
North  Little  Rock.  Mr.  Hemphill’s 
successor  in  the  state  highway  work 
has  not  been  appointed,  but  G.  Hunter 
Sykes,  assistant  state  highway  engi¬ 
neer,  has  been  made  acting  state  high¬ 
way  engineer  until  a  permanent  ap¬ 
pointment  is  made. 

C.  T.  Holden,  who  has  been  general 
superintendent  for  the  Realty  Con¬ 
struction  Co.,  of  Flint,  Atlanta,  and 
Jacksonville,  has  concluded  his  connec¬ 
tion  with  that  company  to  accept  a 
similar  position  with  R.  R.  Kitchen  & 
Co.,  of  Wheeling,  W.  Va. 

Hadlow,  Hughes,  Hick  &  Conrad  is 
the  name  of  a  company,  at  Cleveland, 
Ohio,  newly  organized  by  H.  Ralph 
Hadlow  and  Noel  H.  Hick,  who  were 
formerly  associated  as  Hadlow,  Hick 
&  Co.,  engineers,  and  by  Harry  D. 
Hughes  and  Edward  G.  Conrad,  who 
have  practiced  architecture  under  the 
firm  name  of  Hughes  &  Conrad.  This 
organization,  with  offices  in  the  Union 
Mortgage  Building  in  Cleveland,  brings 
together  two  firms  which  have  for 
years  been  engaged  in  the  practice  of 
engineering  and  architecture.  The  firm 
will  engage  in  the  architectural  and 
engineering  design  of  all  kinds  of  build¬ 
ings  and  their  equipment. 

Nelson  I.  Raymond  has  been  ap¬ 
pointed  city  engineer  of  Owosso,  Mich., 
as  announced  by  the  city  commission. 

J.  H.  Ellison,  Minneapolis,  Minn., 
a  former  president  of  the  Associated 
General  Contractors,  has  been  named 
as  president  of  the  Winston-Dear  Co., 
which  has  its  headquarters  in  Minne¬ 
apolis,  to  fill  the  vacancy  caused  by  the 
death  of  W.  0.  Winston. 

Fred  Y.  Nelson  has  been  appointed 
to  the  Jacob  E.  Decker  &  Son^  fellow¬ 
ship  at  Iowa  State  College  for  the  study 
of  disposal  of  packing  house  wastc.s. 
Mr.  Nelson  is  a  graduate  of  the  Uni¬ 
versity  of  California  in  sanitary  engi¬ 
neering,  for  the  past  year  has  been  as¬ 
sistant  city  manager  of  San  Rafael, 
Calif.,  and  prior  to  that  was  employed 
by  Chester  H.  Loveland,  Inc.,  consult¬ 
ing  engineers  in  San  Francisco. 

Porter  Allen,  division  superintend¬ 
ent  in  the  central  region  of  the  Penn¬ 
sylvania  R.R.,  has  been  promoted  to 
chief  engineer  of  maintenance-of-way 
of  the  western  region,  with  offices  at 
Chicago,  to  succeed  the  late  W.  L. 
Ekin.  Mr.  Allen,  who  entered  the 
service  of  the  Pennsylvania  R.R.  as  a 
rodman  in  1920,  became  division  engi¬ 
neer  in  1920  and  division  superin¬ 
tendent  in  1923. 

Scott  E.  McCullough  was  elected 
city  engineer  of  Bloomington,  Ill.,  and 
took  office  May  2.  Mr,  McCullough  has 
been  assistant  engineer  for  the  past 
eight  years  and  succeeds  Thomas  M. 
Lancastix,  who  di»d  D''"  24 


Engineering  Societies 


Calendar 


Annual  Meetings 

CONFERKNt'K  OK  STATE  SANI¬ 
TARY  ENOl.NEERS,  Washington, 
I).  C. ;  Annual  Meeting.  Ohioago. 
111.,  June  4-6,  1927. 

AMERIt'AN  ASSOriATION  OK  EN¬ 
GINEERS.  t'hieago^  111.  ;  ..\nnual 
Gimvention,  Tulsa,  Okla.,  .luno 
G-S,  1927. 

AMERir.VN  IN.STITI'TE  OK  QUAN¬ 
TITY  SURVEYORS.  Uhieago.  III.  ; 
Annual  Meeting.  Washington,  D  U., 
June  6-8.  1927. 

AMERIUAN  WATER  WORKS  ASSO- 
Ul  ATION,  New  York  Uity  ;  .Annual 
.Meeting,  Chicago,  III.,  June  6  to 
II,  1927. 

AMERICAN  SOCIETY  KOR  TESTING 
.MATERIALS,  I'hiladelphla.  Pa.; 
Annual  Meeting,  Krench  Lick.  In<l., 
June  20-24,  1927. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EOUCATION, 
New  York  City :  .Annual  .Meeting, 
Orono,  Maine,  June  27-30,  1927. 

AMERICAN  SOCIETY  OF  CIVIL.  EN¬ 
GINEERS,  New  York  City  ;  Sum¬ 
mer  Meeting,  Denver,  Colo.,  July 
13-16,  1927. 


The  Engineers’  Club  of  Northern 
Minnesota  will  hold  its  next  regular 
meeting  June  4  at  Burntside  Lodge, 
near  Ely,  Minn.  The  board  of  directors 
of  the  Minnesota  Federation  of  Archi¬ 
tectural  and  Engineering  Societies  will 
also  be  in  ses.sion  there  at  that  time,  and 
the  two  organizations  have  invited  the 
Duluth  Engineers’  Club  to  attend  also. 


Obituary 


Emile  Low,  Buffalo,  N.  Y.,  U.  S. 
assistant  engineer,  retired,  died  May 
24  at  his  home  in  Buffalo,  aged  73 
years.  Mr.  Low  was  especially  known 
for  his  work  on  construction  of  the 
Buffalo  breakwater  and  his  connection 
with  the  early  plans  for  the  New  York 
Barge  Canal.  He  was  born  in  Pitts¬ 
burgh,  Pa.,  and  educated  in  the  public 
schools  of  Pittsburgh.  His  early  work 
was  in  railroad  surveys  from  Pitts¬ 
burgh  to  Virginia  on  lines  that  were 
later  absorbed  by  the  Baltimore  &  Ohio 
R.R.  or  the  Penn.sylvania  lines.  In 
1871  he  made  a  survey  of  a  section  of 
the  Monongahela  River.  Later  he  was 
chief  engineer  of  the  new  Pittsburgh 
waterworks  and  on  construction  of  the 
Highland  reservoir;  also  in  1876  he 
was  assistant  city  engineer  of  Pitts¬ 
burgh.  In  the  intervening  and  some 
later  years  he  did  railway  work  in 
Mexico  and  in  Pennsylvani'’  Then  he 
was  engineer  of  the  Matiueson  Alkali 
Works  at  Saltville,  Va.  Mr.  Low  in 
1869  became  as.sociated  with  the  Corps 
of  Engineers  in  work  at  Buffalo,  under 
Col.  T.  W.  Symons,  and  until  his  re¬ 
tirement  in  1924  was  engaged  on  many 
port  and  canal  activities.  The  first 
great  work  was  assisting  Colonel 
Symons  on  his  report  for  a  canal  from 
the  Great  Lakes  to  the  Hudson  River, 
generally  known  as  the  Barge  Canal 
Report,  which  later  led  to  the  author¬ 
ization  of  the  barge  canal.  The  years 
to  1903  were  spent  on  the  Buffalo 
breakwater,  Mr.  Low’s  position  being 


that  of  assistant  engineer.  Corps  of 
Engineers.  From  then  to  19K)7  followed 
a  leave  of  absence  during  which  Mr. 
Low  was  in  charge  of  barge  canal  work 
in  Oneida  County.  Mr.  Low  was  author 
of  many  papers  on  harbor  work.  He 
received  the  Norman  gold  medal  of  tin* 
Am.  Soc.  C.  E.  for  a  paper  on  the 
Buffalo  breakwater. 

William  S.  Dawlky,  consulting  engi¬ 
neer,  St.  Louis,  Mo.,  died  suddenly  May 
18  on  a  .Missouri  Pacific  train.  He  was 
with  a  party  of  engineers  who  had 
started  an  inspection  of  the  roads  in 
the  Southwest  relative  to  valuation 
matter.-;.  Mr.  Dawley  was  born  in  1856 
in  Wisconsin  and  was  graduated  from 
the  University  of  .Minnesota  in  1879 
After  serving  in  minor  capacities  on 
roads  in  the  Northwest,  he  became 
principal  assi.stant  engineer  of  the  Chi¬ 
cago  &  Eastern  Illinois  R.R.  in  1888 
and  chief  engineer  in  1894,  which  iwsi- 
tion  he  held  until  1906.  He  was  also 
chief  engineer  of  the  Mis.souri  &  North 
Arkansas  R.R.  to  1909,  and  then  served 
as  chief  engineer  of  the  Yunnan 
Szechuen  Railway  Co.  in  China  until 
1913.  During  this  perioil  he  made  a 
reconnaissance  of  1,400  miles  and  600 
miles  of  surveys  in  the  mountainous 
section  of  southwest  China.  Since  re¬ 
turn  to  this  country  he  has  acted  as 
consulting  enginrer  on  many  important 
matters  and  more  recently  has  been 
connected  with  valuation  work  for  the 
Frisco  and  Missouri  Pacific  railroads. 
He  was  a  charter  member  of  the 
American  Railway  Engineering  A.sso- 
ciation  and  a  member  of  the  Am. 
Soc.  C.  E. 

Walter  W.  Clifford,  consulting  and 
.structural  engineer,  of  Clifford  &  Roe- 
blad,  Boston,  Mass.,  died  in  January 
at  his  office  in  Boston.  Mr.  Clifford 
was  born  in  Wiscasset,  Maine,  in  JUi88, 
was  brought  up  by  an  uncle  in  Hyde 
Park,  Mass.,  and  graduated  in  civil 
engineering  in  1909  from  Ma-ssachu- 
setts  Institute  of  Technology.  He  wa.s 
engaged  first  in  harbor-dredging  sur¬ 
veys,  then  for  two  years  was  an  in¬ 
structor  at  the  Institute.  After  various 
services  with  the  U.  S.  Forestry  Serv¬ 
ice,  with  Metcalf  &  Eddy  in  charge  of 
water  supply  and  sewage  disposal  at 
the  Institute  of  Technology  summer 
surveying  camp,  and  in  the  Charleston 
navy  yard,  he  entered  in  1913  the  engi¬ 
neering  department  of  Stone  &  Webster 
and  did  valuable  work  in  connection 
with  design  of  buildings  for  the  Insti¬ 
tute  of  Technology’  at  Cambridge.  In 
structural  work  he  was  associated  with 
Densmore  &  LeClear  from  1915  for  two 
years  and  the  next  four  years  with  the 
Harry  M.  Hope  Engineering  Co.  In 
1921  he  became  associated  with  S.  G. 
Roeblad  under  the  firm  name  above 
noted. 

Captain  G.  A.  Ben  net,  civil  engi¬ 
neer,  Montreal,  Que.,  died  May  20  at 
the  age  of  38  years.  Owing  to  ill  health 
he  had  gone  to  the  Pacific  Coast  for 
the  winter  and  had  just  returned  to 
Montreal.  Captain  Bennet  was  born  at 
I  New  Glasgow,  Que.,  and  graduated  at 
McGill  University  in  1911,  and  had 
since  been  engag^  in  the  construction 
of  elevators  at  Montreal,  Port  William 
and  Chicago.  He  was  badly  gassed 
>  in  the  war  where  he  served  with  the 
3rd  Battalion  of  the  Engineers  ^rps. 
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A  Section  Devoted  to  What  the  Manufacturer  it  Doing 
for  the  Engineer  and  Contractor 


Extension  Fund  of  $5,000,000 
for  Lumber  Association 

At  the  annual  meeting  of  the  Na¬ 
tional  Lumber  Manufacturers’  Associa¬ 
tion,  in  Chicago,  it  was  announced  that 
the  proposed  ^,000,000  fund  for  a  five- 
year  trade  extension  program  had  been 
raised.  Publicity  of  various  kinds  is 
one  of  the  main  objects  of  this  enter¬ 
prise.  The  organization  and  definite 
program  are  in  the  hands  of  the  Trade 
Extension  Committee,  the  chairman  of 
which  is  H.  B.  Hewe.s,  Jeanerette,  La. 
The  annual  report  of  Wilson  Compton, 
secretary  and  manager  of  the  associa¬ 
tion,  included  the  following  statement. 

“In  view  of  the  diversification  of  the 
commercial  and  industrial  use  of  lum¬ 
ber  and  wood,  increased  bj'  over  50  per 
cent  in  the  last  15  years,  it  is  not  un¬ 
likely  that  the  potential  increases  in 
the  use  of  good  lumber  in  high  grade 
industrial  uses  may  run  literally  into 
billions  of  feet  annually;  and  that,  with 
selling  organizations  functioning  as  effi¬ 
ciently  as  manufacturing  organizations 
are  now  functioning,  and  with  reliable 
information  of  the  requirements  of 
these  industries  and  a  willingness  to 
meet  these  requirements  as  completely 
as  diligence  and  ingenuity  will  permit, 
the  price  realization  on  lumber  sold  in 
such  markets  can  be  increased  in  tens 
of  millions  of  dollars  annually.’’ 

In  an  address  on  “New  Competition 
in  the  Lumber  Industry,”  by  O.  H. 
Cheney,  vice-president,  American  Ex¬ 
change  &  Irving  Trust  Co.,  it  was 
pointed  out  that  contributing  to  the 
above  fund  is  not  to  be  considered  as  a 
substitute  for  individual  efficiency  or 
individual  advertising,  but  that  the 
trade  extension  plan  is  simply  a  means 
for  co-operation  of  individual  effort  and 
thus  making  it  more  effective.  He  sug¬ 
gested  that  lumber  representatives,  con¬ 
struction  engineers,  builders  and  re¬ 
search  men  might  get  together  and 
list  all  the  qualities  of  wood,  with  the 
substitutes  for  each.  Then  where  W’ood 
showed  an  inferiority,  ways  should  be 
devi.sed  for  improving  wmod  in  that  par¬ 
ticular  respect. 

The  association  passed  resolutions 
endorsing  the  tie  specifications  of  the 
American  Engineering  Standards  Com¬ 
mittee  and  urging  continued  steps  to¬ 
wards  perpetuating  the  forest  re.sources 
and  forest  industrie.s.  John  L.  Kaul, 
Birmingham,  Ala.,  was  elected  presi¬ 
dent  of  the  association,  and  Wilson 
Compton,  Washington,  D.  C.,  was  re¬ 
elected  as  secretary  and  manager. 


Business  Notes 


Russell  Grader  Mfg.  Co.,  Minneapo¬ 
lis,  Minn.,  announces  that  the  following 
concerns  have  recently  been  made  dis¬ 
tributors  of  its  products :  W.  D.  Banker 
Road  Machinery  Co.,  Memphis,  covering 


western  Tennessee,  northern  Mississippi 
and  western  Kentucky;  Arkanses  Road 
Equipment  Co.,  Little  Rock,  for  the 
state  of  Arkansas;  Clifford  Waterhouse, 
Jackson,  Miss.,  for  the  state  of  Missis¬ 
sippi;  Kansas  Road  Equipment  Co., 
Topeka,  for  the  state  of  Kansas;  Weber 
Implement  &  Automobile  Co.,  Kansas 
City  and  St.  Louis,  for  the  .state  of 
Missouri;  O.  B.  Avery  Co.,  St.  Louis, 
territory  contiguous  to  St.  Louis; 
Michigan  Highway  Equipment  Co., 
Lansing,  for  the  state  of  Michigan; 
T,  J.  Lane  Equipment  Co.,  Springfield, 
for  most  of  the  state  of  Ohio,  and  Ralph 
R.  White,  Cleveland,  for  the  remainder 
of  the  state;  Weber- Yoakum  Road 
Equipment  Co.,  Springfield,  for  the 
state  of  Illinois. 


Massillon  Power  Shovel  Co.,  Mas¬ 
sillon,  Ohio,  announces  the  purchase  of 
the  power  shovel  division  of  The  Rus¬ 
sell  &  Company  and  the  plant  and 
business  of  the  Massillon  Foundry  & 
Machine  Co.,  both  of  Massillon,  Ohio. 

Paradon  Manufacturing  Co.,  Arling- 
ington,  N.  J.,  announces  that  Prof. 
Earl  B.  Phelps  of  Columbia  University 
has  joined  its  staff  as  technical  con¬ 
sultant  and  research  chemist.  Pro¬ 
fessor  Phelps  was  formerly  professor 
of  sanitary  chemistry  at  Massachu¬ 
setts  Institute  of  Technology  and  was 
afterward  for  a  number  of  years  with 
the  U.  S.  Bureau  of  Public  Health. 


Walter  Stumpf,  33  years  old,  chief 
engineer  of  the  Black  &  Decker  Mfg. 
Co.,  Towson  Heights,  Md.,  was  in¬ 
stantly  killed  May  14  when  an  automo¬ 
bile  in  which  he  was  riding  overturned. 


New  Developments^^ 


Instrument  Measures  Strain  and 
Temperature  in  Mass  Concrete 

The  carbon-disk  electric  strain  and 
temperature  gage  developed  by  Mc¬ 
Collum  and  Peters  of  the  Bureau  of 
Standards,  which  has  had  its  most 
imiwrtant  application  in  the  experi¬ 
mental  arch  dam  which  the  Engineer¬ 
ing  Foundation  is  building  acro.ss 
Stevenson  Creek  in  California,  is  now 
being  manufactured  and  distributed  by 
the  Emery-Tatnall  Co.,  400  Washing¬ 
ton  Ave.,  Philadelphia. 

The  instrument  has  been  named  the 
“cartridge  telemeter”  and  measures 
electrically  the  changes  in  .strain  or 
deformation  due  to  changes  of  load 
and  moisture,  as  well  as  changes  in 
temperature  in  the  interior  of  the 
concrete.  In  the  accompanying  illus¬ 
tration  the  top  view  shows  the  instru¬ 
ment  with  its  cover  in  place  which 
forms  a  seal  effective  for  hydraulic 
pressures  up  to  750  lb.  per  sq.in.  The 
lower  view  shows  the  cover  removed, 
revealing  the  carbon  resistor  for  meas¬ 


uring  strain  changes  and  concentric 
with  this  the  resistance  coil  for  meas- 
uring  temperature  changes. 

The  cartridge  is  embedded  when  the 
concrete  is  poured  and  remains  perma¬ 
nently  in  place,  giving  reliable  infor¬ 
mation  over  a  period  of  years.  In  the 
Stevenson  Creek  dam  150  of  these  in¬ 
struments  were  used,  placed  horizon¬ 
tally,  vertically  and  inclined  at  45  deg., 
the  latter  being  precast  in  a  block  of 
concrete.  Connection  to  the  outside  is 
maintained  through  leads  extending 
through  the  forms.  Beyond  the  face 
of  the  structure  these  leads  are  con¬ 
nected  to  a  three-wire,  lead-covered 
cable  which  runs  to  an  observation 
station  at  some  convenient  point. 
Leads  from  a  number  of  cartridges 
are  concentrated  at  a  panel  board  at 
the  observation  station.  A  Leed.s  & 


Northrop  type  S  testing  set,  which  is 
a  form  of  Wheatstone  bridge,  gives  the 
readings  of  strain,  temperature  and 
moisture  changes  of  each  cartridge  as 
it  is  connected  in  turn  to  the  various 
circuits  on  the  panel  board.  It  is  said 
that  changes  in  length  of  0.00001  in. 
in  6  in.  may  be  detected  and  measured. 
The  company  also  states  that  it 
is  in  a  position  to  furnish  cartridge 
telemeters  in  the  form  of  resistance 
thermometers,  which  are  incased  tem¬ 
perature  coils  mounted  alone  for  mea.s- 
uring  temperature  within  mass  concrete. 


5-S  Mixer  Built  for  Speed 

A  new’  5-S  mixer  has  been  developed 
by  the  Koehring  Co.,  Milwaukee,  which 
embodies  the  latest  improvements  mak¬ 
ing  for  fast  operation  along  with  light 


weight,  compact  design  and  sturdy  con¬ 
struction.  'The  mixer  will  handle  a  one 
bag  batch  of  l:2i:4  concrete. 

The  charging  skip  is  low  enough  for 
wheelbarrow  charging  without  build¬ 
ing  elevated  runways  or  platforms.  It 
is  roomy  and  sufficiently  long  to  chute 
the  materials  into  the  drum  in  one 
swift  slide.  The  discharge  chute  has 
a  clearange  of  27  in.  which  allows 
wheelers  to  load  barrows  from  the  side 
or  end  according  to  the  location  of  the 
mixer.  An  automatic  water  measur- 
ittc*  tack  is  used  equipped  with  an  indi- 


cator  frraduated  in  gallons  for  accurate  Conowingo,  Maryland,  hydro-electric  evaporated  by  heating, 
and  quick  measurement.  The  machine  project.  The  accompaying  illustration  ness  and  therefore  the 
is  mounted  on  a  narrow  frame,  equipped  shows  the  lower  bearing  bracket  which  blocks  is  determined  t 
with  either  rubber  tired  or  steel  weighs  16,000  lb.  and  will  support  one  amount  of  ice  or  sno’ 
rimmed  wheels.  Power  is  furnished  by  of  the  40,000  kva.  generators  which  are  claimed  that  the  resultii 
a  single  cylinder,  4  cycle  Universal  37  ft.  in  dia.  The  bracket  is  a  cross-  poor  heat  conductor  and 
ga.soline  engine,  using  a  worm  drive  shaped  structure  24.9  ft.  wide  and  long.  By  using  only  ceme 
tyiH*  transmission,  completely  inclosed  and  has  a  68  in.  opening  in  the  center  snow  and  leaving  out  t 
and  running  in  oil.  for  the  shaft.  The  bracket  is  built  up  stance  is  produced  ' 

— — — of  24  in.  standard  girders  with  all  worked  with  tools  and 
f  UnnnAr  joints  arc  wcldcd.  Thc  heavy  cast  excellent  qualities  for  or 

licit  Unloader  for  Hopper  Cars  brackets  about  the  center  opening  It  is  also  daimed  that  it 

For  contractors  who  find  it  fre-  are  also  welded,  round  holes  being  cut  nails  or  screws  witho 
quently  necessary  to  unload  sand  and  in  them  for  greater  welding  periphery,  crumbling.  Henry  A. 
gravel  from  hopper  bottom  cars,  the  ■  " 

.Jeffrey  Mfg.  Co.,  Columbus,  Ohio,  has  Opaque  Watertight  Screen 
recently  developed  a  light,  compact  ...  ...  t»  -u* 

belt  conveyor  unit  known  as  the  X-  Material  for  Buildings 

Track-Tor.  It  consists  of  a  specially  A  product  especially  adaptable  for 
protected  belt  operated  either  with  a  use  on  construction  building  has  re¬ 
gasoline  engine  or  electric  motor,  the  cently  been  introduced  by  Acetol 
(Hiwer  unit  being  detachable  for  con-  Products,  Inc.,  21  Spruce  St.,  New 
venience  in  handling.  The  machine  may  York,  N.  Y.  In  reality  it  is  wire 
also  be  operated  from  ordinary  elec-  screen  mesh  coated  with  a  clear,  tran.s- 
tric  light  current.  It  is  13  ft.  long  parent  substance.  It  is  claimed  it  will 
and  20  in.  wide  overall  using  a  16-in.  withstand  the  most  .severe  hail  or  rain 
three-ply  rubber  covered  belt.  The  storms.  It  is  known  as  Cel-0-Gla.s3. 


Manufacturers  and 
Trade  Associations 


Calendar 


Annual  Meetinsa 


WArKHWORK.*?  MANlIFArTITRERS 
ASSOtMATION.  N.*w  York  ;  An¬ 
nual  meeting,  Chicago.  June  6-10. 

NATIONAl.,  HARnWOOn  lATMBKR 
ASSOtUATION,  Chicago;  Annual 
Convention,  ('hicago.  Sept.  15-16. 

AMKRirAX  rAl.NT  &  VAK.N19H 
MA.NUPACTITRKRS  ASSOCIA¬ 
TION,  Philadelphia  ;  Annual  Con¬ 
vention,  Atlantic  City,  Oct. 

NATIONAL  ASSOCIATION  OF  MAN- 
ITFACTItRKRS ;  Annual  meeting, 
(Thattanooga,  Tenn.,  October  25, 
26  and  27. 

ASPHAI..T  A.SSOCIATION,  New  York; 
Annual  Convention,  Atlanta,  Nov. 
28-I)ec.  2. 


machine  rests  over  the  rails  under  the  The  material  is  as  flexible  as  the  wire 
hopper  of  the  car  taking  up  a  space  and  is  cut  to  fit  with  scissors.  It  is 
only  2i  in.  in  height.  The  weight  of  applied  with  hammer  and  staples  as  is 
the  complete  machine  is  a  little  over  wire.  It  may  be  repaired  by  a  product 
600  lb.,  while  the  removal  of  the  motor  known  as  Cel-O-Mend.  It  is  made  in 
and  other  parts  brings  the  heaviest  shades  of  red,  blue,  green,  amber  and 
piece  to  be  handled  down  to  450  lb.  In  white,  and  a  roll  of  300  sq.ft,  weighs 
operation  the  flow  of  the  material  from  44  lb.  It  is  also  claimed  that  Cel-0- 
the  car  is  regulated  by  the  hopper  open-  Glass  is  adaptable  for  use  in  place  of 
ing  and  by  removable  cover  plates  over  tarpaulins, 
the  belt  as  shown  in  the  accompanying  ■ 

illustration.  Porous  Concrete  Made  with 

.Vrc-Welded  Generator  Bearing 

Brackets  for  Conowingo  .  ^  lightweight  build- 

mg  material  recently  invented  in  Fin- 
The  use  of  arc  welding  has  recently  land  has  been  named  “ice  concrete.” 
been  adapted  by  the  Westinghouse  Ordinary  cement  and  sand  are  used. 
Klee.  &  Mfg.  Company  to  the  construe-  The  concrete  is  made  porous  by  mixing 
tion  of  parts  of  the  generators  for  the  with  crushed  ice  or  snow  which  is 


New  Publications 


Zine  for  lndnntrial  Buildings — New 
Jersey  Zinc  Co.,  New  York  City,  has 
recently  made  available  a  40-p.  catalog 
on  zinc  roofing  and  siding  for  indus¬ 
trial  buildings.  Besides  considering  the 
economies  and  advantages  of  corru¬ 
gated  sheet  zinc,  practical  informa¬ 
tion  on  the  proper  application  is  given 
and  about  a  dozen  pages  on  estimating 
and  drafting  office  details. 

Air  Valves  —  SIMPLEX  Valvb  & 
Meter  Co.,  Philadelphia,  Pa.,  has  made 
available  a  20-p.  booklet  devoted  to  air 
valves  for  pipe  lines.  The  booklet  is 
divided  into  two  parts,  both  of  which 
consist  first  of  a  technical  approach  to 
the  general  subject  and  second  an  ap¬ 
plication  of  the  Simplex  air  and  vacuum 
valves  and  automatic  air  release  valves 
to  the  requirements  that  are  neces.sary. 
The  first  part  consists  of  notes  on  de¬ 
sign  of  penstocks  and  thin  walled  water 
pipe,  and  the  second  part  considers 
air  in  water  pipe  lines.  Drawings  are 
given  showing  methods  of  installation 
of  valves  on  various  types  of  pipe  lines. 

Lime  Mortar — National  Limb  As¬ 
sociation,  Washington,  D.  C.,  has 
issued  bulletin  No.  316  entitled  “The 
Fallacy  of  Unnecessary  Strength.”  It 
is  a  description  of  the  use  of  lime  in 
mortars,  chiefly  as  used  on  brick  and 
masonry  work. 
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MONTHLY 

June.  1927. 

May,  1927 

. 206.80 

June.  1926 

. 204.80 

Peak,  June, 

192(» . 

. 273.80 

1913  . 

. 100.00 

.Ian  J07  IS 

Kill  206  55 

Mar  207  65 

.  207.03 

•May.  .  '207  10 
June.  .  204  80 
July...  .  207  80 
Aug.... 208.  30 

Sept..  208  30 
<)et  .  209  80 

Nov..  210  80 
Dec  .  ..210  80 

Jan  211.30 

K>b....2l0. 13 

Mar  208. 80' 
April..  .209.00 

Engineering  News-Record's  Con¬ 
struction  Cost  Index  Number  is 
0.6  per  cent  below  May,  1927. 
The  decrease  is  due  mainly  to 
lower  prices  of  structural  material. 
The  average  rate  for  common  la¬ 
borers  is  now  5.’)ic.  per  hr.,  against 
.j.ic.  at  this  time  last  year.  Skilled 
labor  rates  continue  to  move 
higher.  Thus,  general  construction 
cost  is  0..3  per  cent  above  June, 
1926,  25  per  cent  under  the  peak 
and  105  per  cent  above  1913. 


Engineering  News-Record’s  Con¬ 
struction  Volume  Index  Number  is 
299  for  the  month  of  May  and 
228  for  the  whole  of  1926,  as 
against  100  for  1913.  This  means 
that  the  actual  volume  of  contract 
letting  in  1926  (not  the  mere 
money-value  of  the  contracts  let 
that  year)  is  128  per  cent  above 
the  volume  for  1913.  The  monthly 
volume  number,  299  for  May, 
1927,  contains  the  increment  of 
construction  and  indicates  the  rate 
at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


MONTHLY 

January,  to  May,  I’lJT 

May.  1927  . 299 

Atiril,  1927  . 257 

May,  1926  . 254 

August,  1925  . 266 


1913 


,100 


- - 

1926- 

— 

Jan 

198 

.May 

254 

Sept.. . . 

...227 

Keb 

187 

June 

246 

tlct. . . . 

. . . 244 

Mar 

240 

July. 

248 

Nov.. . . 

.  211 

.Xpril 

233 

Aug. 

232 

Dec. . . . 

...188 

Jan 

..187 

Feb. 

182 

Mar.... 

...226 

YEARLY 

1013  to  1926 


922 


June  2, 1927 


ENGINEERING  NEWS-RECORD 


engineering  NEWS-RECORn 


Moiuhb/ Statistics  ofthe  Construction  Industiy 


junf  2, 1927 


ENGINEERING  N  E  W  S - R  E  C  O  R  D 


925 


More  Money  Spent  For  Construction  Thus  Far 
This  Year  Than  In  1926 

Big  Pipe  Line  Contracts  Furnish  Bulk  of  Gain 


The  approach  of  the  mid-year 
mark  finds  the  cumulative  total 
of  money  spent  for  heavy  con¬ 
struction  in  the  United  States,  ahead 
of  last  year  by  a  wide  margin,  accord¬ 
ing  to  figures  compiled  by  E.  N.-R. 

The  term  “heavy  construction”  ap¬ 
plies  to  engineering  projects  taking  a 
minimum  value,  in  each  class,  as  fol¬ 
lows:  Water-works,  excavation,  drain¬ 
age,  irrigation,  levee,  river  and  harbor 
projects,  $15,000;  other  public  works, 
$J5.000;  industrial  buildings,  $40,000; 
commercial,  educational,  institutional, 
religious  and  other  buildings,  $150,000. 

The  cumulative  total  of  $1,162,551,- 
000  contains  at  least  $40,000,000  in  big 
pipe  line  contracts.  The  largest  one 
was  a  410-mi.,  gas  pipe  line,  running 
from  Panhandle,  Tex.,  to  Kansas  City, 
Mo.  This  job  was  awarded  by  the 
Texas  Corporation  and  the  Columbian 
Carbon  Co.,  Amarillo,  Tex.,  to  the  Hope 
Engineering  &  Supply  Co.,  Mt.  Vernon, 
().,  for  $20,000,000  (E.  N.-R.  Mar.  24, 
1!>27). 

The  second  large  pipe  line  job  to 


develop  was  that  aw’arded  by  the  Em¬ 
pire  Gas  &  Fuel  Co.,  to  the  Youngs¬ 
town  Sheet  &  Tube  Co.,  Youngstown, 
O.,  and  Spang,  Chalfant  &  Co., 
Pittsburgh,  Pa.  This  line  is  to  be  250- 
mi.  in  length  and  will  carry  natural 
gas  from  Amarillo,  Tex.,  to  Kansas 
City,  Kan.s.  (E.  N.-R.  May  11»,  1027). 

The  last  of  the  three  was  also  a 
250-mi.  natural  gas  line,  running  from 
Wheeler  and  Gray  Counties,  in  the 
Panhandle  region  of  Texas,  to  Wichita, 
Kans.  This  project  was  awarded  by 
the  Citie.s  Service  Co.  of  New  York 
City  to  Booth  &  Flinn,  Ltd.,  Pittsburgh, 
Pa.  (E.  N.-R.  -May  26,  1927). 

Deducting  the  money  value  of  these 
pipe  line  jobs  would  leave  the  total  for 
•Ian.  1  to  June  1,  1927,  a  fraction  of  one 
per  cent  over  the  1926  amount  for  the 
same  period.  It  would  also  reduce  the 
May,  1927,  value  to  a  point  about  7 
per  cent  above  April.  At  the  same 
time  a  comparison  of  the  corrected 
figures  with  May,  1926,  would  indicate 
a  gain  of  10  per  cent,  approximately, 
in  favor  of  last  month. 


The  index  number  on  p.  922  of  this 
issue,  showing  volume  of  contract  let¬ 
ting,  evidently  indicates  a  record  for 
any  single  month  thus  far.  A  glance 
at  the  first  column  of  charts  on  p.  92.‘1 
will  show  that  the  extraordinary  in¬ 
crease  was  not  in  buildings  nor  even 
in  paving  projects.  Unc)assifie<l  con¬ 
tracts.  Federal  Government  work,  and 
public  bridge  projects  made  up  most 
of  the  gains,  comparing  May,  1927. 
with  the  month  precr*ding  and  with 
May,  1926.  A  comparison  with  May 
of  last  year  shows  substantial  increases 
in  awards  for  water-works,  private  ex¬ 
cavating  projects,  streets  and  roads, 
and  buildings  of  a  commercial  type. 

Regional  activity  is  indicated  by  the 
footings  in  the  accompanying  tabula¬ 
tion.  By  states,  definite  gains  developed 
during  May  in  V'ermont,  Massa¬ 
chusetts,  Rhode  Island,  New  York, 
Maryland,  South  Carolina,  Ohio,  Illi¬ 
nois,  Michigan,  Missouri,  Arkansas,  the 
Dakotas,  Nebraska,  Kansas,  Texas, 
Montana,  W'yoming,  Colorado,  New 
Mexico,  Utah.  Nevada,  and  California. 
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Labor  Rates  and  Conditions  Throughout  the  Country 

No  Let-up  In  Building  Trades  IVage  Demands 


Strikes  and  wage  controversies  in 
the  building  trades  continue  to 
form  faster  than  settlements  can  be 
effected,  according  to  reports  received 
by  Engineering  News-Record  during 
the  last  thirty  days. 

A  recession  in  volume  of  building 
contract  letting,  during  the  next  six 
months,  greater  than  that  which  oc¬ 
curred  in  the  first  half  of  the  current 
year,  will  be  necessary  before  the  up¬ 
ward  movement  of  skilled  wages  can 
he  checked. 

Charts  on  p.  923  show  the  direction 
of  wage  movements  in  both  skilled  and 
unskilled  construction  labor  for  the 
country  as  a  whole.  The  fact  that  the 
skilled  rate,  when  it  moves,  always 
goes  upward,  does  not  indicate  that 
all  sections  of  the  country  are  free  of 
unemployment  in  the  building  trades. 

Over-supply  of  nearly  all  grades  of 
construction  labor  exists  in  the  De¬ 
troit  and  Philadelphia  districts,  while 
a  great  excess  of  common  laborers  is 
reported  in  Birmingham,  Boston  and 
Seattle. 

The  ten  strikes  started  during  May 
in  the  United  States  and  the  one  in 


Canada,  involved  electricians,  carpen¬ 
ters,  plumbers,  painters,  hod-carriers, 
stone  masons,  plasterers,  bricklayers 
and  building  laborers.  The  seven 
settlements  during  the  month  in  the 
U.  S.  and  the  two  in  Canada,  were  con¬ 
fined  to  the  following  trades:  brick¬ 
layers,  carpenters,  plasterers,  elec¬ 
tricians,  and  building  laborers. 

During  the  boom  years,  structural 
iron  workers  were  not  conspicuous  in 
movements  for  higher  wages,  such  as 
those  characterizing  the  bricklayers, 
plasterers  and  plumbers,  of  almost 
every  locality.  Distant  rumblings  are 
now  heard  in  the  direction  of  the  iron 
workers,  especially  since  this  craft 
considers  its  work  more  hazardou.s 
than  that  of  the  bricklayers  and  also 
that  the  introduction  of  welding  in 
place  of  riveting  will  increase  the 
dangers  involved.  There  is  shortage 
of  structural  ironworkers  in  Montreal, 
where  the  wage  for  this  trade  is  86c. 
per  hr.,  against  $1.76  in  New  York. 

The  principal  strikes  and  wage  con¬ 
troversies  developing  during  May  were 
as  follows: 

New  York,  N.  Y. — Plumbers,  on 


strike  in  Brooklyn  since  Apr.  1,  have 
reduced  their  demands  for  $14  per  day 
to  $13.20  but  still  adhere  to  the  five- 
day  week  idea.  The  present  wage  in 
this  craft  is  $12  per  day  with  a  44-hr. 
week.  About  1,500  men  are  involved 
in  the  Brooklyn  strike.  Members  of 
this  craft  in  Manhattan  and  the  Bronx,  , 
to  the  number  of  6,000,  who  acted  in 
sympathy  with  the  Brooklyn  plumbers, 
were  locked  out  by  the  employers. 
These  men  have  since  returned  to  work 
by  virtue  of  an  injunction  against  the 
lockout.  Plumbers  in  Queens  were 
locked  out  by  employers  following 
their  refusal  to  work  on  Brooklyn  job.s 
vacated  by  the  strike  action. 

Syracu.se,  N.  Y. — Hod  carriers  and 
building  laborers  are  on  strike  for  an 
advance  of  7c.  per  hr.  from  the  pre.sent 
rate  of  70c.  Contractors  have  offered 
an  increase  of  5c.  per  hr,  but  without 
results. 

Newark,  N.  J. — Electricians  went  on 
strike  May  2,  demanding  an  increase  of 
$2  over  the  present  rate  of  $12  per 
day.  Thus  far,  no  definite  settlement 
has  been  reached. 

Albany,  N,  Y. — Plumbers  demand  an 
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Citie* 

Current  Building  Trades  Wage  Rates  Per  Hour 
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increase  of  $1  per  day  over  the  old  rate 
of  $11  and  painters  ask  for  an  advance 
of  $1,80.  against  the  present  wafje  of 
$11.  Both  crafts  went  on  strike  May  2. 

Chicago,  Ill. —  Refusal  of  inside  car¬ 
penters  to  accept  a  wage  cut  of  10c. 
per  hr.  from  the  old  rate  of  $1.20,  re- 
.sulted  in  the  closing  down  of  millwork 
establishments  throughout  the  city. 

Worcester,  Mass. — Building  laborers 
struck  May  13  for  65c.  per  hr.  as 
against  the  present  range  of  40  to  50c. 
The  men  al.so  demand  time-and-a-half 
for  overtime  and  double  time  on  holi¬ 
days. 

Newburgh,  N.  Y. — Hod  carriers  get¬ 
ting  $8  per  day,  demand  control  of 
concrete  work,  where  the  prevailing 
open-shop  rate  is  $5. 

Norristown,  Pa. — Carpenters  strik¬ 
ing  for  $1.25  per  hr.;  employers  in 
favor  of  open  shop. 

New  Haven,  Conn.  —  Carpenters 
threaten  walk-out  unless  master  build¬ 
ers.  who  are  now  open-shop,  recognize 


the  union. 

Greenwich,  Conn. — Bricklayers,  plas¬ 
terers  and  stone  masons  are  on  strike 
for  $14  per  day,  against  the  old  rate 
of  $12.  Hod  carriers  demand  $9,  an 
advance  of  $1  per  day. 

Montreal,  Que. — Inside  wire  workers 
and  linemen  are  striking  for  a  wage 
advance  of  11c.  per  hr. 

Settlements  arrived  at  during  the 
last  month,  follow: 

Seattle,  Wash. — Practically  all  build¬ 
ing  crafts  are  under  signed  agreement 
with  employers  to  adhere  to  1926  wages 
and  working  conditions,  for  the  rest  of 
the  current  year. 

Portland,  Ore. — Bricklayers,  getting 
$11  per  day,  have  returned  to  work 
after  a  strike  action  in  which  they  de¬ 
manded  an  advance  to'  $12.  The 
craftsmen  have  agreed  to  settlement  of 
the  dispute  by  arbitration. 

Scranton,  Pa. — Contractors  to  the 
number  of  120  have  signed  an  agree¬ 
ment  to  place  the  carpenters’  rate  at 


$10  per  day.  Settlement  of  electricians’ 
demand  for  wage  increase  of  $1  per 
day,  to  $10,  pending. 

Indianapolis,  Ind. — Building  trades 
mechanics  all  back  at  work  following 
strike  started  April  1. 

Poughkeepsie,  N.  Y. — Electricians 
granted  increase  to  $1.25  per  hr.  from 
old  rate  of  $1.12. 

Minneapolis,  Minn. — Plasterers  signed 
up  for  three  years.  First  year  of  the 
agreement  carries  pre.sent  rate  of  $11, 
with  an  advance  to  $12  for  the  remain¬ 
ing  two  years. 

Bridgeport,  Conn.  —  Carpenter.s 
awarded  rate  of  $12  per  day  and  five- 
day  week. 

London,  Ont. — Plasterers  receive  in¬ 
crease  of  5c.  per  hr.  over  former  rate 
of  $1.10.  The  original  demand  was  for 
$1.40  per  hr. 

Vancouver,  B.  C. — Agreement  reached 
with  building  trades;  labor  cancelling 
demand  for  five-day  week. 


Monthly  Prices  of  Construction  Materials 

Pacific  Coast  and  Southwest  Less  Affected  By  Declines  Than  Other 

Parts  of  the  Country 


Demand  for  materials  in  the 
principal  markets  of  the  country 
measures  fully  up  to  the  volume 
realized  during  the  first  twenty-two 
weeks  of  1926,  according  to  money 
value  of  contracts  let.  Costs  in  the 
meantime,  have  varied  little,  as  shown 
by  the  chart  on  p.  922  of  this  issue. 
This  statement  refers  to  building  ma¬ 
terials  particularly,  since  if  the  gas 
and  oil  pipe,  etc.,  included  in  the  three 
big  line  jobs  awarded  tluring  the  last 
month,  were  considered,  the  actual 
volume  of  requirements  would  greatly 
outweigh  that  of  the  corresponding 
period  last  year. 

Rwent  production  declines  in  soni" 
of  the  principal  materials  have  been 
ofT.set  by  commensurate  increases  in 
output  of  other  and  equally  important 
items.  The  foregoing  is  true  also  of 
new  orders  booked.  Shipments  on  old 
orders  show  three  gains  to  one  de¬ 


crease.  There  are  two  instances  of 
increasing  stocks  to  every  one  of 
dimini.shing  mill  or  yard  reserves,  in 
latest  available  reports. 

In  all  parts  of  the  nation  the  cur¬ 
rent  price  movement  is  downward,  tak¬ 
ing  all  building  materials  together, 
except  possibly  in  the  Pacific  states  and 
the  Southwest. 

Compared  with  May  levels,  how¬ 
ever,  seasonal  advances  appear  in  large- 
size  sewer  pipe,  lumber,  asphalt,  pav¬ 
ing  stone,  rivets,  steel  sheets,  linseed 
oil,  cement  and  brick.  The  principal 
declines  occurred  in  iron  and  steel 
scrap,  cast-iron  pipe,  small-size  sewer 
pipe,  lime,  steel  shapes,  and  wire  nails. 

Among  the  less  important  ma¬ 
terials.  advancing  tendencies  are  noted 
in  Douglas  fir  flooring,  1-in.;  red  cedar 
and  cypress  shingles;  sheathing;  and 
certain  of  the  paint  pigments.  The 
downward  trend  continues  in  Douglas 


fir  and  North  Carolina  pine  two-by- 
fours,  wall  plaster,  and  roofing  ma¬ 
terials. 

Yellow  pine  prices  in  the  Middle 
West  have  followed  hardwoods  in  the 
upward  movement  started  by  the 
Mississippi  floods.  Douglas  fir  shows 
a  greater  tendency  to  fluctuate  than 
long-leaf  pine,  but  as  in  the  latter,  ad¬ 
vances  are  considerably  in  excess  of 
declines. 

Brick  prices  remain  firm  despite  the 
fact  that  importations  (duty  free) 
from  Belgium,  Holland,  Norway  and 
Italy,  increased  43  per  cent  in  quantity 
during  the  first  quarter  of  this  year, 
compared  with  the  same  period  in 
1926.  Money  value  of  these  foreign 
bricks  increased  less  than  one  per  cent 
but  at  the  same  time,  building  plans 
for  the  period  in  question,  dropped  5 
per  cent  from  those  filed  during  the 
first  three  months  last  year. 
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PUJ  IRON — Per  Groea  Ton  f.o.b.t 
CINCINNATI 

No.  2  Southern  (ailieon  2  2S<«2.7S) . 

Northern  Hasic . . . 

No.  2  Southern  Ohio  (silicon  I  75(ai  2. 2S) . . . . 

NK.W  YORK,  tidewater  delivery 
.'iiiuthern  No.  2  (silicon  2  2S(<i  2.75) . 


BIRMINGHAM 

No.  2  Foundry  (silicon  2.25(u  2.75).. 


E.  N.-R.  Prices  of  Construction  Materials 

Price  adeances  since  last  month  are  indicated  by  heavy  type;  declines  by  Ualia 

I  BUTT  WF.I.n,  I.XTRA  STRONG.  PLAIN  ENDS 

June  2  One  Year  A*o  I  I  to  1 1 .  60  49J  I  to  1) .  M 


One  Year  Ago 
$24.05 
24.27 
24.27 


PHII.ADF.I.PHIA 

F.astem  Pa.,  No.  2X  (2  25t<i  2  75  sil.).. 
Vinnnia  No.  2  (silicon  2.25(n  2.75).... 
Basic . 


CHICAGO 

No.  2  Foundry  Local  (silicon  I  75(0  2.  25). ...  21.00 

No  2  Foundry  Southern  (silicon  2  25(d(2. 75).  23  55 

PITTSBURGH,  including  freiirht  charge  ($1  76)  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  I  75(0' 2. 25).  20  26 

Basic .  19.76 

Iti-sseiner .  2 1  26 

SCRAP— The  prices  following  are  f.o  b  per  ton  paid  by  dealers: 


Stove  plate. . .  . 

No  I  tiiacliinery  cast. . 
Macliiiie  shop  turnings. 
C.ast  borings. . . 


iieavv  iiieliing  steel 


il2 

50"  $1.1 

iiO 

$11 

.’■•(9  8/1 

7  a 

« 

tmi 

s. 

.‘0 

12 

7' (9 

IJ 

15 

OO^u 

16 

00 

/; 

.•,()(<$ 

in 

00 

7 

(HUil 

7 

7't 

H 

li 

r$o 

7 

50 .1 

7 

7’t 

ft. 

7.'!® 

ft 

'Jfi 

II 

25" 

II 

75 

u 

r'iiS 

l.t 

II 

50" 

12 

00 

It 

(loifi 

It 

'$0 

23 

00@ 

24 

00 

7 

.  7 )(" 

II 

l» 

.  7.4'" 

II 

Birmingham 
$11  00(o:$l2  00 
13  00(o>  14  00 
15  00(9  16  00 
8.00((6  8  50 

8  00^  8  50 

12  OOto  13.00 
15  00(9  16  01) 
22.00(<n  23  00 
12  00(<a  12  25 


Railway  Supplies 


STKFL  RAILS  —The  following  (luotations  are  per  ton  f.o.b.  for  carload  or 
l.ircer  Iota  For  less  than  carload  lots  5r.  per  100  lb.  is  charged  estra: 

- Piitsbnrgli - • 

t)ne  Binning-  St 

.lune  2  Year  Ago  liani  Chicago  Ixiuis 

Standard  bessemer  rails.  $43  00  $43.00  $43  00  $43  00 

Standard  openhearth  rails.  43  00  43  00  43  00  43  00  $51.00 


Standard  bessemer  rails.  $43  00  $43.00  $43  00 

Standard  openhearth  rails.  43  00  43  00  43  00 

Light  rails,  8  to  10  lb 34'"  36  34<<i.  36 

Light  rails,  12  to  14  lb.. . .  36  00  34(ii  36  34(h  36 

Light  rails,  25  to  45  lb  .  36  00  34(<i  36  34(ii  36 

Re-rolle<l  rails .  30(»  34  J0(<<  33 

•Per  100  lb. 


Chicago  Ixiuis 

$43  00 

43  00  $51.00 

I  80(<e  I  90  *  2  0  5* 

I  80(.i  1 . 90*  I  88* 
I  80'"  I  90»  I  84* 
34«i  36 


RAILWAY  TIES— For  fair-sixed  orders,  the  following  prices  per  tie  hold: 


Chicago,  white  oak.  plain . 

Chicago,  empty  cell  ereoeoletl . 

Chicago,  sme  treated  . . 

Ran  Francisco,  green  Douglas  fir . 

San  Francisco,  empty  cell  ereosoted,  Douglas  fir. 
St.  lamia,  white  oak,  plain  . . 

St.  lamis,  sine  treated. 

St.  Louis,  red  oak,  plain..  . 

St.  Ia>uis,  sap  pine-cypress . 

Birmingham,  white  oak . 


6  In.  X  8  Id. 
by  8  Ft. 

$1.45 
I  85 
I  65 
84 
I  70 
I  25 
I  65 
I  15 
I  00 
I  25 


7  In.  z  9  In. 
by  8)  Ft. 

$1  83 
2  45 
2.15 

1  14 

2  25 
I  50 
I  90 
I  40 
I  25 
I  45 


-Pittsburgh - - 

One  Year 


Standard  spikes, 
:*<-in  and  larger 


St. 

Chicago  Louis 


San  Bir- 
Fran-  ming- 


Standard  section 
angle  bars,  splice 
bars  or  fish  plates  2.85 


$2  80 

$3.55 

$3.65 

$3  85 

$3.00 

3  90(9  4  15 

4.55 

4.60 

5  35 

3  90 

2  75("  2.80 

3.40 

3  75 

6  00 

LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 


53 

421 

2 

..  23 

9 

57 

46J 

2)  to  4 . 

..  29 

15 

56 

4)  to  6 . 

..  28 

14 

52 

391 

7  and  8 . 

21 

7 

45 

321 

9  to  12 

16 

2 

44 

311 

2 . 

21  to  4..., 
4j  to  6.. . . 
7  and  8 
9  and  10 
II  and  12 


WR01:GHT-STEEL  pipe — From  warehouses  at  the  places  named  the  follow¬ 
ing  duscounts  hohl  for  weldetl  steel  pipe: 

, - - -  Black  - 

New  York  Chicago  St.  lamia 

I  to  3  in.  butt  welded .  53%  54%  49% 

2i  to  6  in.  lap  welded .  48%  51%  46% 

■  —  — Galvanised  —  - - - 

New  York  Chicago  St.  lamia 

I  to  3  tn.  butt  welded.. .  39%  41%  36% 

2i  to  6  in.  lap  welded.  .  35%  38%  33% 

Malleable  fittings.  Claasea  B  and  C.  banded,  from  New  York  stock  sell  st  list 
plus  4%  less  5%.  Cast  iron,  standard  sixes,  36  -  5%  off. 


TR.ACK  SUPPLIES — The  following  prices  are  base  j^r  100  lb.  f.o.b.  Pittsburgh 
mill  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named- 


Pipe 


2 . 

2$  to  6.. . . 
7  and  8. . . 
9  and  10. 
II  and  12 


Black 

Galv. 

Inches 

Black 

Galr. 

62 

50» 

1  to  It 

30 

13 

Lap  weld 

55 

2 . 

...  23 

7 

59 

47| 

2t . 

...  26 

II 

56 

431 

3  to  6 . 

...  28 

13 

54 

111 

7  to  12  ... 

...  26 

II 

C.A.ST-IRON  PIPE--The  follow'ing  are  iiriees  tier  net  ton  for  Class  B  and 
heavier  f.  o  b.  in  car  load  lots: 


Birmingham 

Burlington.  N  J. 

June  2 

One  Year  Ago 

4  in. 

$42  00 

$if»  III) 

#■./.«" 

$55.60(9  57.60 

6  in.  and  over 

38  00 

i.'i.OO 

47. «" 

5I.60®53  60 

Pittsburgh 

Chicago 

St  I.<mis 

San  Francisco 

4  ill 

$49  60 

8  is .  ’(» 

$47  60 

Ste.no 

6  in  and  ovrr 

45  60 

412" 

43  60 

Si.M 

Gas  pipe  and  Class  "A."  $4  per  ton  extra. 

CL.A  Y  DRAIN  TIL$i  —The  following  prices  are  per  1.000  I 


Sise,  In. 

e - New 

June  2 

York  — 
t)ne 

Year  Ago 

St.  Louis 

liir 

niinKhatii 

San 

Kranciaeo 

Dallas 

3  . 

$45  no 

$45.00 

$45.00 

$73. 08 

4  .. 

56  OO 

55.00 

$50.00 

56.00 

$76  50 

no  00 

5  . 

80  00 

97.75 

118  00 

6  .  . 

so. 0^1 

90.00 

85.00 

100.00 

127.50 

150  00 

8  . 

ino.ist 

160  00 

195.00 

165.00 

212.50 

210.00 

SEWFR  PIPE — The  following  prices  ure  in  cents  per  foot  for  standard  pipe  lo 
car  load  lots,  f.o.b.,  except  as  otherwise  stateil: 


NewYork  Pitta- 

Binning 

St. 

Frsn- 

Site.  In. 

Delivered  burgh 

ham 

Imuis  Chieago 

eiaco 

Dallas 

3. 

.  $0  072 

$0.  to 

$.088 

$0.12 

4. 

. 072 

.  10 

$0.1175 

.088 

.15 

$0.15 

5 . 

099 

.135 

.121 

.18 

.18 

6 . 

.  $0.24  099 

.21 

.1645 

.121 

21 

.21 

8 . 

..IS  162 

.315 

.26 

.  198 

30 

.325 

10 . 

50  2415 

.45 

.364 

315 

.42 

.476 

12. . 

66  3105 

.54 

.4681 

405 

56 

.612 

15 . 

1  17t  414 

.75 

78t 

.54 

.92 

1.02 

18 . 

1  62t  575 

.90 

l.092t 

1.00 

1  32 

1.53 

20 . 

1  95t  69 

1.20 

1 . 20 

21 

. 805 

1  25 

l.456t 

1.40 

22 . 

2  60t  .92 

1  35 

1  60 

1.564 

24 . 

2  92t  1  035 

2  665 

l.872t 

1  80 

2.16 

2.04 

27 . 

4  65t  208 

2  952 

2  95t 

2  75 

3  00 

3.34 

30 . 

_  5. I6t  2  304 

3  96 

3.65t 

3  75 

3.60 

4  06 

33 . 

6.98t  4  05 

4.51 

4  45t 

4  50 

4.99 

36 . 

8  OOt  46125 

5,06 

4  80t 

5  00 

5  42 

3 

5 

8 

12 

24 

36 

Boston . 

.  $0125  5018  $025  $0 

48 

$l.85t 

$5  20t 

Minneapolis. 

25 

45 

1.50 

4  56 

Denver . 

. 135* 

.18* 

.27 

.47 

1.70 

Seattle.. 

. 14 

.35 

.63 

2.52 

Iaw  Angeles.. 

. 1675 

.186 

.2825 

. 50851 

2  034t 

New  Orleans. 

.205 

.40 

2  27 

3.50 

Cineinnati  . 

. 105 

.i575 

.245 

4725 

1  575 

4.715 

Atlanta. . 

. 10* 

.  15* 

.25 

425 

1  625 

MontrealL. . 

50 

.70  1 

.50 

6  00 

Detroit.. 

.  .OSI 

./*.’ 

.IStI 

pi.i 

2  07f 

4  TlSt 

Baltimore. 

. Ill 

.  166 

.259 

499 

1.665 

4.92 

Kansas  City. 

Mo . 15 

.21 

33S 

54t 

l.90t 

3.80t 

Philadelphia. 

105 

15 

.245 

40 

1  40 

3  50 

*4-in..  6-in. 

.  9-in.,  respi^tively.  (Double  .Strength. 

tFreight  allowetl. 

Road  and  Paving  Materials 


WROUGHT  STEEL  AND  IRON  PIPE— The  following  percentage  discounts 
are  to  jobbers  for  carload  lots  at  Pittsburgh  mill: 

BUTT  WELD 

/  Steel  Iron 

Inches  Black  Galv.  Inches  Black  Galv. 

I  to  3 .  62  SOi  ItoU  30  13 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  ears.  8,000  gaL  niinimam 
f.o.b.  place  named:  One 

June  2  Year  Ago 

New  York,  45%  asphalt . (at  terminal).,  $0. 0725^ $0,075  $0,065  (<6$0.i7 

New  York,  65%  asphalt . (at  terminal)...  0675(9  .0725.  .0675(^.0725 

New  York,  binder . (at  terminal)...  07  Ov  .075  .07  (<6.075 

New  York,  flux . (at  terminal)...  07  O  .075  .07  (3). 075 

New  York,  liquid  asphalt . (at  terminal)...  .07  (o$  .075  .07  (^.075 

St.  Iiouis,  40(950%  asphalt .  .052  .055 

St.  Imuis,  50@60%  asphalt .  .0554  .0565 

Birmingham,  55%  asphalt .  .  .0475  .0475 

Dallas,  45%  asphalt .  .0495  .0495 

Dallas,  50%  asphalt .  .0455  .0455 

Dallas,  binder . .  .061  .061 

San  Francisco,  binder,  per  ton .  12.00*  12  00* 

*  F.o.b.  Oleum,  Cal.  Freight  lo  San  Franeisrn.  80e  par  ton. 


E.  I\.-R.  Prices  of  Construction  Materials 


ASPHAI.T — per  ton  in  |>arkii«ra  (3S0-II>  hbl*  or  425-lb.  ilriinist  ainl  in 
bulk  ID  civIoskI  lots,  f  o  b.  points  listed: 

Parkaxp  Kulk 

New  York  (rrj-os)  ...  .  $24  50 

Kf«ton(,5/ext<<in) .  .  24  00  $19  50 

f'hieiKto  (rRmst  .  28  00  23  00 

.''nn  Fra  nciseo./ "  6  re/iiiirB.  t  »|i  un,,  (  ul .  18  00  12  00 

I  tallas  (  7>ra»> .  27  10  21  10 

S»‘iiltle.  "I>"  mn<lr,ViilHirrni(i,/.<ih  Itixhmnnd  .  19.50  13.50 

I  tenver  ...  .  24  00 

Minneapolis,  J  u  b.  Tu-inCititHStutinlindi  .  28  .10  22  10 

.‘tt.  Ia)Ui8(.3/r/-i'an)  .  26  00  23.00 

Baltimore  (.''(undard  Oil)  l/.v.b  rtfirirru)  .  22.50  18.50 

MontresK/mperui )  • .  27  00  22  50 

Atlanta (,3/ extVon)  .  .  2  4  40  19  SO 

I tetroit  (.1/rii< an)  .  24.00  19  00 

f'incinnati  ( A.'  niltieku  Hurl-  >  .  .  1165 

Maurer,  M. . I.  (Brrmurifi)  .  30  00  . 

Maurer,  N.  J.  iTrtnidnd)  .  23  00 

Plillatielphia  (.Ifextenn)  20  00  18  00 

KansasHity,  Mo.  (7’cxas) .  27  00  22  00 

!,<»  Amteles  ( ‘'7>"  t^ndr,  roH/ernt.it  *19  00  *12.00 

Birniinaham  (.3/extcon) .  27  00  21.00 

NewOrleans  f.3/»xtr<in)  20.00  17.00 

*  K,o.b.  Fi!  Seaundo  Refiner.v  l>i  i,;i  s  ii»,  d  m  .\c«  5'i>rk 

NOTK — Barrels  or  drums  are  nplionnl  in  mixit  cities  .About  6  bbls  to  tlie 
ton,  and  from  4  to  5  drums:  200  to  300  aal  to  the  ton. 


.About  6  bbls  to  the 


PAVING  STONF,— 

New  York  (ariide  I)  .  5-in.  arunite,  30  bhs-ks  per  .hi|  V'l 

Kan  Franrisro  .  Ba.s!ilt  bl.iek  4x7x8 

.  I  abitut  5x8x5  dresseil  . 

nieaco... . i  Klamt  5x8x5rommon. 


Ghieaco ... 

Boston . 

.Atlanta . 

Detroit . 

Baltimore . . 
Montreal 
New  Drleaii." 
f’itieinnati 
St  Louis  . 
Kansas  City 
Philatlelphia 
Minneaixilis 


FL.AGGING 
New  York . 


5-in  <  Iranite 

(Iratiite 

5-in.  f'ranite 

Granite 

(iratiite 

(iranite,  4x8x4 

(iranite 

(iranite,  4x8x4 

(iranite 

(iranite 

Sandstone 


$150  00  per  .M. 

70. 00  per  M. 

. . . .  3. 60  |)er  sq.yd 

3  25  per  su  yd. 
.  I32.5ni>er  M. 

2.  50  per  sq.X'd. 
3  00  per  s<|.yd. 

2  85  |x'r  s<i  yd. 
l04  75  m>rM 

2. 75  per  sq.yd. 
1 35. 00  per  .M . 
165  per  sq  yd. 

3  85  per  stj.yd. 
3  90(0  4  25  |>er  8<|  yd. 

2  74  [XT  sq  yd. 


(  Bronx.  4  ft  aide 
1  Maidiattan.  4  ft  wr 
'  (^iKs  iis.  i  ft.  wide 
I  6x24  hi  eros.s-w'idk 


$0  24  [x-r  sq  ft. 
24  |x’r  sq.ft. 
26  |x-r  sq.ft. 
1 .  30  fx-r  lin.ft. 


(il’RBIN(i  — .Vsie  Verit:  BbP'stone  |ht  lin  ft  .  f.o  b.  barai  New  York.  5xlb  in., 
90r  ;  St.  Class  "  A”  straiaht.  delivensl,  5x18  in..  $1  05  per  lin.ft.;  round- 

inKH,$l.80  /firmiiiyAdm:  Limestone.  5xl8-in  ,  $1.05  (x>r  lin  ft 


W(X)D  BL(K:K  p.aving- 

New  Yolk  .  . . 

New  York . 

Boston . 

Chieaao . 


Chieaao . 

St  Louis 
St.  laiuis 
Seattle. . . 
Mintieapolis 

Atlanta . 

New  Orleans 
New  Orleatis 
New  t.irleans 

I  (alias . 

Baltimore . .  .  . 
Montreal. . 

Detroit . 

Citieinnati .  . . 
K:insa8  City . 
Philadelphia 


Size  of  Block 

Treatment 

PerSq.Yd. 

3 

16 

$2.40 

3i 

I6 

2.70 

31 

18 

2.40 

4 

16 

2.25 

3) 

16 

2.  10 

31 

16 

2.45 

4 

16 

2  80 

4 

16 

(Iff  market 

3} 

16 

2.50 

31 

16 

2.00 

3 

16 

2.20 

3‘ 

16 

2  30 

4 

16 

2.40 

4 

18 

3  90 

3> 

16 

None  iiseil 

4 

16 

4  50 

3 

l6 

1  94 

31 

16 

2  35 

4 

16 

2  50 

4 

16 

None  ua«l 

Construction  Materials 


S.ANI)  AND  GRAVEL — Price  for  carao  or  carload  lots  to  contractor,  f  o  b.,  ix'r 
cii  yd.;  weiaht  oi  sand  1  i  tons  |XT  cu  yd.,  aravi-l,  li  tons  fx-r  cu.yd. 

. - Gravel - . 


June  2 

New  A'ork  {alotigiiiit  dock)..  $1  75 

Denver .  •  **0 

Chieaao .  1.70 

St.  laiiiis .  I  45t 

Seattle .  I  25 

Dallas...., .  2  38* 

Mintieapolis  .  I  651 

Cincinnati .  I  303 

San  Francisco .  I  80 

Boston  (<m  trucks  at  duck). .  1 . 75t 


n. - - 

One 

A’ ear 

. — ;  In 

One 

Year 

- - Sand - 

One 

Year 

.Ago 

June  2 

Ago 

June  2 

Ago 

$1  75 

$1  75 

$1.75 

$1.00 

$1.00 

1.90 

1  90 

1.90 

1  00 

1.00 

1  60 

1.70 

1  60 

1  65 

1  40 

1  45t 

1  45t 

1  45t 

1  20t 

l.08t 

1.50 

1.25 

1  50 

1  25 

1.50 

2.38* 

2.  38* 

2  38* 

2.00* 

2.00* 

1  65$ 

1  65t 

1  65$ 

1  25 

1.25 

1  40t 

1  30t 

1  40t 

1  05t 

l.35t 

1  80 

1  80 

1  80 

1  40 

1  40 

I  50t  I  75t 


New  (Arleans .  2  lOt*  2  60t*  2  60t*  2  60t*  I.SOf 


Birmin«hnm . 

Philadelphia . 

Kansas  City.  Mo. .  . 

IMttsburtth . . 

•Dslivereq  t  pe 


2  00+* 

I.l5t 

2  OOt* 

I.l5t 

l.40t 

.90$ 

1  90t 

l.90t 

l.90t 

1.90$ 

l.60t 

l.50t 

1  70 

1  45 

1  60 

1.35 

1.35 

I.IO 

1  40 

1.40 

1.60 

1.60 

70$ 

70$ 

1  90t 

1  25t 

l.50t 

1.50t 

1.35$ 

1  25$ 

2  00* 

2  00* 

2.00* 

2.00* 

1.50 

1.50 

2  25* 

2  10* 

2.25* 

2.10* 

1.65 

1.50 

66$ 

66$ 

Tit 

85$ 

New  A'ork .  $1.84 

Chicago .  1 . 70 

St.  Louis .  I  83' 

Dallas .  2  40 

San  FrancLsco .  1.70 

Boston  (ox  trucks  at  dock)  2. 10' 


•Seattle . 

.Atlanta..  . 

Cincinnati  . 

I.os  Aiucek-s  . 

Detroit .  . 

Baltimore  .  . 

.Montreal...  . 

Philadelphia  .  . 

Pittsbureh. 

Ceveland  . .  . 

Blitmineham 

*  Per  ton.  t  Deliverol 


ice  for  cargo  or  carloiui 

tl  In 

lota,  per  cu.yd.  f.o  b  cii> 

June  2 

One  A' ear  Ago 

June  2 

(^Te  A’ ear  Ar 

$1  84 

$1.75 

$1.94 

$1  85 

1,70 

1  75 

1.871 

1  87} 

1  83* 

1.83* 

1.83* 

1.93* 

2  40$ 

2  40$ 

2.83$ 

2  83$ 

1.70 

1.80 

1.70 

1  80 

2. 10* 

1.60* 

2. 10* 

1.60* 

1.75 

1.75 

1.75 

1  75 

2.00 

2  00 

2.00 

2  00 

2.50$ 

2.50$ 

2.50$ 

2  50t 

3.00$ 

3.00$ 

3.00$ 

3.  OOt 

2  50*$ 

2.  50*$ 

2.50*$ 

2  50*t 

1,65* 

1.90* 

1.65* 

1.90* 

2  00*$ 

1  40* 

2.00*$ 

1 . 4’i* 

2.60*$ 

2  00*$ 

2  60*$ 

2.00*t 

2.  50$ 

2  50$ 

2.55$ 

2  55$ 

1,80* 

1.80* 

2.00*$ 

1  7i  * 

2  25$ 

2.  10$ 

2.25$ 

2.  lot 

2.75$ 

2.85$ 

2.75$ 

2  85t 

2  70*$ 

3  25*$ 

2  70*$ 

3  25*t 

2  00$ 

2  00$ 

2.00$ 

2  OOt 

CRL'SHED  SL.AG  -  I’rice  of 

rriisheii  flhig  in 

rnrliKu)  hits. 

p«'r  net  ton. 

plant 

A'ouiigstown  District . 

li-ln 

;-In. 

Uoohng 

$1.30 

$1  40 

$2.00 

tl  30 

Buffalo  District. . .  . 

1.25 

1  35 

2.  25 

1  2j 

Birmingham,  Ala  . 

. 90 

1.25 

2.05 

KO 

Cleveland,  Ohio . 

.  1.70* 

1.70* 

1  4:i* 

I’.aatern  Pa.  and  Northern  N. 

J...  1.25 

1.25 

2.00 

1  25 

Western  Pennsylvania . 

.  1.25 

1  25 

2.00 

1  25 

Tolixlo.  Ohio . 

.  .  .  .  1,25 

1  25 

1  50 

1  25 

*Includes  freiaht  cliarae 


LIME  —  VVarehotise  prices: 

, — 

-Hydrated, 

per  Ton - 

- - Lump, 

per  Barrel  -  > 

Finishing 

Coiiiiiion 

Finishing 

Common 

New  York .  $18.20 

$11.00 

$3.  50* 

$2.  I0«i  3  0(1* 

Chicago . 

20.00 

18  00 

1.50$ 

St.  Louis  . 

23.  50 

17  50 

2  03* 

Boston . 

18  25 

II  00 

3.50* 

2.  KHu  3  00* 

I (alias . 

19  00 

1.82$ 

Cincinnati . 

16.80 

i  1  90 

11.401 

San  F'rancisco . 

27  50 

24  00 

1.70$ 

Minneapolis . 

25  50 

21  00 

l.70f 

Denver . 

24  00 

2.70* 

Detroit... 

15  50 

II  50 

12  00$ 

Seattle,  fHijHr  B<xek»., 

24  00 

2.80$ 

lios  .Angeles . 

29  00 

U  00 

2.40$ 

n.tx'X 

Baltimore . 

24  25 

17  85 

2.55$ 

Montreal . 

21  00 

if)  001 

Atlanta . 

22  00 

13  00 

1  50$ 

New  Orleans  .  . 

24  00 

15  00 

2.60$ 

2.  50* 

Philadelphia, 

23  00 

t'  (HI 

Kansas  C'itV- 

t7.-,0 

ta  m 

2  66$ 

2  50* 

Birmingham . 

22  50 

16.00 

2  40$ 

1  85$ 

*  Per  280-lb  bbl.  (net) 

t  Per  I80-Ih.  (net>. 

$  Per  ton. 

N.ATHRAL  CEMENT— 

Price  to  dealers  imt  bh|. 

for  500  hbl.  or  over,  exchwive 

of  hags: 

June  2 

One  Year  Ago 

.Minneapolis  (Hosendale) 

. . .  $2  80 

$2  80 

Kansas  City  (Ft.  Scott).. 

/ .  J.5 

1  50 

Cincinnati  (Dtica) . 

1  72 

1  72 

Boston  ( K(xiendale) . 

2.75 

2  '0 

St.  Louis  (Carnev) . 

.  .  2  75 

2  85 

Birmingham  (Magnolial  |xisz<iluii  cei 

tiietit . 

2.40 

2.40 

PORTL.AND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f.i 
points  listed  tcithuut  bags.  Cash  discount  not  deductetl. 

June  2  One  Month  Ago  One  Year  Ago 

New  York,  del  by  truck . $2  35(d  $2.50  $2.35(a$2  50  $2.50(«$2 

New  A’ork,  alonitside  dock  to 

dealers .  2.03  2  03  2.15 

Jersey  City .  3  IS  2.28  2.33 

Boston .  2  10  2  25  2.35 

('hicaao .  2.05  2.05  2.10 

Pittsburgh .  2.04  2.04  2.09 

Cleveland .  2.24  2.24  2.29 

Detroit .  2.15  2.15  2.15 

Indianapolis .  2.19  2.19  2.29 

Milwaukee .  2.20  2.20  2.25 

Duluth .  2  04  2.04  2.09 

Peoria .  2.22  2.22  2.27 

Cedar  Bapids .  2  24  2.24  2.34 

Davenport .  2.24  2.24  2.29 

St.  I,ouis .  2  05  2  05  2.20 

San  Francisco .  2.51  2.51  2.31 

New’ ((rleans .  2.40  2-40  2.30 

Minneapolis .  2.22  2.22  2.32 

Itenver .  2.85  2.85  2.85 

Seattle .  2.65  2.65  2.65 

Dallas .  2.05  2.05  2.05 

Atlanta  .  2.35  2.35  2.25 

Cinciiitiati .  2  32  2.32  2.37 

Los  .Angeles .  2.59  2.50  2.36 

Ifaltimore .  2.50  2.50  2.35 

Birmingham .  2.40  2.40  2  40 

Kansas  (^ity,  Mo .  2.10  2.50  2.35 

Montreal .  1,19  1.15  1.42 

Philadelphia .  f.iO  2.50  2.41 

St.  Paul .  2.22  2.22  2.32 

Toledo .  2.20  2.20  2.2C 

NOTE — Bags  lOc.  each,  40c.  per  bbl.;  20c.  each  in  Canada,  80O.  per  bbl 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors 


35(d$2.50 

$2.35(0  $2  50 

$2.5061  $2 

2.03 

2  03 

2.  15 

3  IS 

2.28 

2.33 

2  30 

2  25 

2.35 

2  05 

2.05 

2. 10 

2.04 

2.04 

2.09 

2.24 

2,24 

2.29 

2.  15 

2.  15 

2.15 

2.  19 

2.19 

2.29 

2  20 

2.20 

2.25 

2  04 

2.04 

2.09 

2.22 

2.22 

2.27 

2  24 

2.24 

2.34 

2  24 

2.24 

2.29 

2  05 

2  05 

2.20 

2  51 

2.51 

2.31 

2.40 

2  40 

2.30 

2.22 

2  22 

2.32 

2.85 

2.85 

2.85 

2.65 

2.65 

2.65 

2.05 

2.05 

2.05 

2.35 

2.35 

2.25 

2  32 

2.32 

2.37 

2  S9 

2.50 

2.36 

2.50 

2.50 

2.35 

2.40 

2.40 

2  40 

2.10 

2.50 

2.35 

3  39 

1.15 

1.42 

i.iO 

2.50 

2.41 

2.22 

2.22 

2.32 

2.20 

2.20 

2.20 

Buffington,  Ind .  $1.80 

I'niversal,  Pa .  1,80 

Steelton,  Minn .  1.85 

Fordwick,  Va .  2.05 

Mitchell.  Ind .  1.90 

lola,  Kan .  1.85 

Mason  (^tv,  la .  1.80 

La  Salle.  Ill .  1.90 


Hudson,  N.  Y . 

I.eeds.  A  La . 

Hannibal.  Mo . 

I,ehigh  Valley  District. 

Wyandotte,  Mich . 

Alpena,  Mich . 

Kingsport.  Tenn . 


June  %  1927 


ENGINEERING  NEWS-RECORD 


£.  IS.~R.  Price*  of  Construction  Materials 


rRl\NGLE  MESH— Price  pei  100  so. ft.  in  carload  luu  at  niilla;  from  »arc- 
L  i„-  III  leas-than-carload  lota: 

PL.MN  «-INCn  BY  4-IN('H 


Pltu- 

burxh 

ChiciMto 

■ - 

—  35  arch 

ouse - 

San  Fran- 

MiU 

Mill 

\ew  York 

St.  Ic4>uifl 

Dallas 

CISCO 

$0.99 

SI  01 

II  39 

}l  06 

$1  13 

$1  22 

1.26 

1  29 

1.76 

1  35 

1  38 

1  55 

I.S4 

1  58 

2  16 

1  66 

1  67 

1  9| 

1.98 

2  03 

2  77 

2  13 

2  UO 

2  4b 

2.45 

2  51 

3  45 

2  63 

2  55 

3  03 

2.92 

2  QO 

4  II 

3  14 

3  15 

3.35 

3  43 

5  70 

3  60 

3  47 

4.43 

4  53 

6  21 

4  75 

4  58 

5.12 

5.24 

7  19 

5  50 

5  26 

6  35 

5  93 

6  07 

8  35 

6  37 

6  11 

6  88 

7.04 

9  65 

7  38 

7  12 

PAV1N(5 
$0.77  $1  06 


UlOflv  f  ... 

In  rolls,  48-,  52-,  and  56-in.  wide  and  in  I50-,  200-  and  300-ft.  Icntttha.  Oal- 
vsiiiicd  is  about  15%  liiclicr.  Sise  of  roll  carried  in  New  York  warchoiisce, 
48  in.  wide  x  150  ft.  Ion*,  or  600  sq.ft. 

KXPANDEO  metal  LATH— Prices  in  les.«-tiian-rsrIoad  lots  per  100  yd.  for 
painted: 

Wiisht  Rif- 

ill  pounds  New  York  mingham  f'hica«o  St  I.ouis  Francisco  Dallas 
22  $1750  $1950  $1750  $1650  $1900  $2400 

28  18.50  21.50  18  50  17  50  2100  2600 

30  21.00  24.50  21.00  2000  2400  29.00 

3  4  22.50  27.50  22  50 _  21  50  26  00  31.00 

BARS.  (ION(]RETE  REINFORCING — Current  quotations  r>er  100  lb.,  in  car- 
Inail  lots,  f.o.b.,  except  at  New  York  and  St.  Louis  warehouses' 

ROLLED  FROM  BILLETS 

- - Warehouse - . 


Iiiehes 
J  .and  larger 


Pitts¬ 

burgh 

Mill 

Bir¬ 

mingham 

Mill 

New 

York 

Chicago 

St. 

Ixiuis 

Dallas 

San 

Fran¬ 

cisco 

$1  90 

$2  00 

$3  24 

$2.300^$2  50 

$3  15 

12  75 

$2  95 

2.00 

2  10 

3  34 

2  40@  2  60 

3  25 

2  85 

3  05 

2.  10 

2  20 

3  44 

2.50(0  2  70 

3  35 

2  95 

3.  15 

2  30 

2  40 

3  64 

2  70(0  2  90 

3  55 

3  10 

3.35 

2  90 

3  00 

4.24 

3  30®  3.50 

4.15 

3  75 

3.95 

For  standard  elnssiOcntion  of  extras  for  sise  and  cutting  of  steel  bars,  i 
•ard  of  July  1 5,  192  J 

ROLLED  FROM  RAIIii 


St. 

St: 

1.ouis 

Dall.a* 

Louis 

I  )allaa 

$2  25 

12  48  1 . 

82  65 

$2  88 

2  35 

2  58  1...  . 

3  25 

3  48 

2  45 

2  68 

BRICK — Contractors  price  3>er  1,000  in  cargo  or  carload  lots  is  as  follows: 


- 

- C'oniinon  • 

One 

One  Year 

. — Paving  Block — . 

Juno  2 

Month  Ak< 

c 

< 

3-inch* 

31-inch* 

New  York  (del.)... . 

$19.00  20 

00  119  00  20.00  $20  40 

$45.00t  $5l.00t 

New  York  (at  dock) 

16  00-17 

00  I6('i  17 

17  00 

(‘hiraco . 

12.00 

12  00 

12. CO 

42.00 

45.00 

St.  Louis,  salmon  (del.)  15.00 

15  00 

16  00 

40.00 

42.50 

Denver,  salmon . 

9®I0 

9(<>*I0 

12.00 

Dallas . 

14  10 

14. 10 

14.10 

35.00 

San  Francisco . 

14.00 

14.00 

15  00 

Los  Angeles . 

..  10.00 

10.00 

II  50 

(not  used) 

Biwton  (del.) . 

..  20  $0 

20.00 

18  50 

45.00 

50  00 

Minneapolis  (del.).. . 

..  13  75 

13.75 

14  25 

Kansas  City . 

..  ti  50 

15.50 

15  00 

(no  market) 

Seattle . 

..  14.00 

14  00 

15  00 

55  00 

('incinnaU. . 

15.50 

15.50 

17.00 

40  00 

45  00 

Montreal . 

..  20.25 

20.25 

17.50 

100  oot 

Detroit  (del.) . 

..  14.00 

14.00 

16.00 

38  40 

41.50 

Baltimore . 

..  1$  00 

18.00 

18  00 

40  00 

45  00 

Atlanta . 

..  12.00 

12.00 

10  50 

40  00 

New  Orleans . 

..  15.00 

15.00 

15.00 

60  00 

75  00 

Birmingham . 

. .  1450 

14.50 

12  50 

40  00 

45  OO 

I'hiladelpbia . 

..  18.00 

18.00 

I8((i  19 

40.00 

50  00 

Pittsburgh  (del.). . . . 

..  I7(att 

17  00 

16  00 

('leveland . 

. .  t4<'(hl6 

I4(a;l6 

14  00 

*For  paving  blocks  3x81x4  and  31x81x4  respectively. 

tin  cars 

^Imported. 

HOLLOW  TILE — Price  per  block  in  carload  lots 
ingtile.  , - York - - 


June  2 

One 

San 

on 

Year 

Chi- 

Phila¬ 

St. 

Fran¬ 

Trucks*! 

Ago 

ca«f) 

delphia 

Louis 

cisco! 

4x12x12... 

$0. 1027 

$0.1112  $0,076 

$.011 

10.068 

$0. 108 

6x12x12... 

.1541 

.1667 

.104 

.09 

.156 

8x12x12... 

.1926 

.2084 

.142 

.21 

.126 

.244 

10x12x12... 

.  182 

.158 

12x12x12... 

.202 

.32 

.  186 

*5  per  cent  off  for  cash. 


Boston . 

Minneapolis  (f.o.b.  ears) . 

Cincinnati . 

Kansas  City . 

Denver . 

Seattle . 

I-oe  An^es . 

New  Orieans . 

Detroit . 


(Partition  tile. 
4x12x12 
$0  08 


072 

.125 

.225 

.064 

.  1295 

.1726 

088 

.154 

.252 

.085 

.155 

.22 

.10 

.18 

.26 

.085 

.172 

.285 

.11 

.205 

.31 

STRCCTl'R.AL  M.ATERI.AL  —  FoPowing  are  b.asc  prices  ni*r  100  lb  in  c.arload 
lota,  f  o  b.  mill,  I’iltsbiirgh  and  Birmingham,  together  with  quotations  n,  Vm- 
than-carload  lots  from  warehouw's  at  places  nanicil 

- -  Warehoiiw - > 


Beams,  J  to  15  in..  S 
Channels,  J  to  15  in. 
Angles,  3  to  16  in.,  J  in. 
thick . 


PittAburgh 

Bir¬ 

ming¬ 

New 

St. 

<'hi- 

.'■an 

Iran- 

Mill 

ham 

Y  ork 

(.'alias 

Ix>uia 

ca«4» 

cisc.i 

1  80<a:$l 

90 

$2.05 

$3  34 

$415  $3.25  $3  10 

$3  00 

1  80(>i  1 

90 

2.05 

3  34 

4  15 

3.25 

3  10 

3  00 

1  80(«.  1 

90 

2.05 

3  34 

4  15 

3.25 

3  10 

3  00 

1  80«ii  1 

90 

2  05 

3  34 

4  15 

3.35 

3  10 

3  00 

1 . 80(<i.  1 

.90 

1  93 

3  34 

4  15 

3  25 

3  10 

3  00 

Plates,  1  in.  thick  and 
heavier . 


RIVETS — The  following  quotations  are  per  100  lb.:. 

STIirCTfRAL 


^  New  York- 


Pittsburgh 

One 

Chi- 

St. 

Fran- 

Mill 

June  2  Yr.  Ago 

ca«(j 

Louis 

ei®oo 

1  >a1)iui 

I  in. 

$2  7$ 

$5.00  $4.50 

$3  50 

$3  75 

$5  00 

$4  75 

CONE  HEAD  B0ILF:R 

i  in.. 

$$  IS 

....  $4.70 

$3  70 

$3  90 

$5  20 

$5  00 

I  ami 

3  30 

-  4.85 

3  80 

4  15 

5.35 

5  15 

4  and 

A 

3  SS 

5.10 

4  05 

4  10 

5  60 

5  50 

NAILS— The  following  quotations  are  t>er  100  lb  keg  from  warehouse: 

Pittsburgh  Birming-  San  St.  Mon- 

Mill  ham  Chicago  Franriaeo  Dallas  Louis  treal 

Wire -  IJ.5P  $2.85  $2  95  $3  35  $4.25  $2.83  $4  95 

Cut .  2.80  2.90  5  00  5.00  2  93  5  00 


SHIP  SPIKES — Current  prices  per  100  lb.: 


. —  San  Franeisco — 

.Seattle 

(iaiv 

Black 

I3laek 

$7  50 

$5  75 

$7  75 

7  05 

5.30 

5  65 

6  90 

5  15 

5  50 

Pittsburgh  base  in  lots  of  200  kegs  or  more,  $3  30. 


PREPARED  ROOFINGS  .''late-surfaced  roohng  in  rolls  weighing  85  to  90 
lb.  costs  $1  931  P**''  100  lb.  to  contractors  in  carloail  lots  f.o.b.  New  York. 

Single  shingles,  slate  finish,  cost  $5  621  l>er  sijuaretsuilicirnt  to  cover  IDO  sq.ft.) 
in  carload  lots,  f.o.b.  New  York.  Strip  shingles  (4  in  I)  f.o.b.  New  York,  in  car¬ 
load  lota  to  contractors,  $4  27l  iiermiiiare  for  the  hexagonal  shatie. 


-Prices  f.o.b.  New  York,  to  contractors  in  carload 


R(K3FING  MATERIALS' 
lota: 

Tar  felt  per  100  lb . 

Asphalt  coating,  3>er  gal .  . 
Asphalt  felt,  t>er  100  lb 


WINDOW  GLASS — Vnited  inches,  25,  bracket  sise  6x8  to  10x15,  single  thickness 
"AA,”  83  per  cent;  "A,”  88  jter  cent;  "B,”  89  per  cent.  Double  thickness  "AA,” 
83  per  cent;  '"A,”  88  per  cent;  "B,”  89  per  cent  discount  from  jobbers  list  at  New 
York  warehouses. 


SHEETS — Quotations  are  per  100  lb.  in  "arious  citiea  from  warehouse  also  the 
base  quotations  from  mill: 


to  contractor  for  hollow  bufld- 
Perth 

San  Amboy 
St.  Fran-  N.  J., 


12x12x12 

SO  .  IS 


Blue  Annealed 

Pittsburgh 

Large 

MiU  Lots 

St. 

Louia 

Chicago 

San 

Fran- 

eiaoo 

New 

York 

No.  10 . 

$2  25 

$3  60 

$3.50 

•  3  75 

$3.89 

No.  12 . 

2  30 

3.63 

3  55 

3  80 

3  94 

No.  14 . 

2  35 

3.70 

3  60 

3.85 

3  99 

No.  16 . . 

2.45 

3.80 

3  70 

3  95 

4  09 

Black 

Nos.  18  to  20 . 

2  70®  2  .  to 

4  25 

3  75 

4  50 

4  oe 

No.  22 . 

2  ssest  9$ 

4  40 

3  90 

4. 65 

4  15 

No.  24 . 

■  2.90®3  00 

4  45 

3  95 

4.70 

4.20 

No.  26 . 

S.OOSs  10 
$.1^8.2$ 

4.  55 

4  05 

4.80 

4  30 

No.  28 . 

4  70 

4  20 

4.90 

4  45 

Galvanised 

No.  10 . 

3  OSt^S.lS 

4  55 

4  10 

4  55 

4  25 

Nos.  l2to  14 . 

3.1S®S.2S 

4.65 

4  20 

4  65 

4  35 

No.  16 . 

S.2S@$.3S 

4  75 

4  30 

4  75 

4  45 

No.  18 . 

3  4$®S  SO 

4  90 

4  45 

4  90 

4  60 

No.  20 . 

S  S8®S  $5 

5  05 

4  60 

5  05 

4  75 

No.  22 . 

S  .C0®S  70 

5  10 

4  65 

5.10 

4  80 

No.  24 . 

S.7S®S  tS 

5  25 

4  80 

5  25 

4.95 

No.  26 . 

$  .$$(^4  0$ 

5  50 

5.05 

5  50 

5  20 

No.  28 . 

4  20®4  SO 

5  75 

5  30 

5.75 

5.45 

For  galvanised  corrugated  sbeeta  add 

1 5e.,  all  gages. 

LINSEED  OIL — These  prices  are  per  71-lb,  gallon  for  raw  oil: 

<—  Ngw  Ytwk - -  - - Chicago - - 

One  On. 

June  2  Y«arAg»  June  2  YearAg> 
Rawiabamb(SbbLlote),..,  so  «7|  $0.84  $0.00  $0  85 
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Vol.98.  No..j 


Wliil'K  AND  RED  LEAD  -Per  lOO-lb.  keg.  ba»e  price  f.o.b.  New  York: 

- 1  )ry - ^ - -  - - In  Oil - 

June  2  I  Yr  Ago  Juue  2  I  Yr.  Ago 

fle.1 .  $15.25  115.25  $16  75  $16.75 

15  25  15.25 


E.  N,-R.  Price*  of  Construction  Material* 

Miscellaneous 


Lumber 


I'nc«i 

iR  halMtaIr*.  p«»r 

M.  ft.  b.m.,  in 

carload  lots. 

f.o.b. 

.San  KraiicifM'o  ' 

-Prircii  of  rougf 

1  Douglas  fir  No. 

1  common,  in 

carload  lots  to 

contractors  at  yards 

(>-8  ami 

10-16-18  and 

22  and 

12  Ft. 

20  Ft 

24  Ft. 

25  to  32  Ft. 

3x3  and  4 

*26  00 

*27  00 

*28  00 

*31  00 

3x6  ami  8 

26  00 

27  00 

28  00 

31  00 

4x4-6  and  8 

26  00 

27  00 

28  00 

31  00 

3x10  and  12 

26  06 

27  00 

28  06 

31  00 

3x14 

30  06 

30  00 

32  00 

34  00 

4x10  ami  12 

26  00 

27  06 

28  00 

31  00 

4x14 

30  00 

30  00 

32  00 

34  00 

24  Ft. 

and  Under 

25  to  32  Ft. 

33  to  40  Ft. 

6x10 

*28  00 

*30  00 

*32  00 

6x  1 4 

34  OU 

36  00 

38  00 

8x10 

28  00 

30  06 

32  00 

8x14 

34  00 

36  00 

38  00 

Now  York  and  C^hlcago  — Wlmlesnle  prices  to  dealers  of  long  leaf  yellow  pine. 


f»4  to  8«8  . 
falO  to  lOilO- 
Ix  1 2  to  12x12.. 
1x14  to  14x14 
)x  16  to  16x16... 


—  -New  York--. - . 

20  Ft  22-24 

and  I'nder  Ft 

I,  I.  Y  I*  1,  I,  Y  I*  N 

*40  00«a$4.>.00  *41  00«f$43  on 
47  OOfut  49  00  48  00«a  50  00 

54.0064  56.00  55  00(m  57  00 

62  00(<I  64  00  63  00«i  65  00 
74  00  >a  76  00  75  OOfo)  77  00 


. - Chicago - . 

20  Ft.  Up  to  32  Ft. 
and  Under  No.  I  Doug- 
No  I  1,  L.Y.P.  laa  Fir 
0  138  50  $40  50 

0  45  00  40  50 

0  56  00  40  50 


New  York — Wholesale  price  of  long-leaf  yellow  pine  timbers  (rough)  to  ileal- 
ers;  to  contractors,  delivered  from  lighters  to  job.  $5(<i  $10  nilditional.  Short- 
leaf  t>itie  c.ists  $3  per  M.  ft.  leas 

Over  24  ft. — Add  $1  for  tiach  additional  2  ft  in  length  up  to  32  ft,  and  $| 
for  earh  additional  foot  from  32  to  36  ft 


Other  C'.itlea 

. - 8x8-ln  X  20 

Kt.  ami  r ruler —  *. 

12x1 2-In. 

20  Ft.  and  Under 

P 

Fir* 

Hemlock 

Si>riice 

P. 

Fir* 

B(i8t4in 

$48  00 

*48  501 

*50  00 

*52  00 

$58.00 

*58  501 

.Sea  life 

New  <  >rl»*rtn9 . 

36  00 

24  00 

43  00 

23.00 

Baltimore 

32  50 

49  25 

53  00 

hO  00 

38  00 

49.75 

C'inrintiati 

37  00 

73  00 

73  00 

85  00 

48  00 

77  00 

Montreal 

50  00 

55  00 

60  00 

50  00 

Los  .Viigeh-s . 

■tS  Oit 

.non 

Denver.. 

33  25 

34  25 

34.25 

34  25 

Minneapolis 

U  M 

38  75 

34  50 

47  00 

39  75  ; 

Atlanta 

Dalliiji  .  . 

Katinas  C'itv,  Mo.. 

31  00 
56.00 
41.50 

39  7S 

34  00 
56  00 
55.50 

39  75 

Birmingham . 

Philadelphia 

32  00 
48  00 

3C  00 

38  00 

45  00 

34  00 
62  00 

3«  00 

Detroit.  . 

58  00 

42  00 

3t.  Louis  . 

41.00 

53  OP 

e—  l-In. 

Koufrli,  10  In. 

X  16  Ft  — ^ 

2-In  T. 

ami  Under 

10  In. 

z  16  Ft. 

P 

Fir* 

llemloek 

P, 

Fir* 

Riinton  ... 

$44  00 

*43  OOt 

*45  00 

$49  00 

$4$  sot 

S<':ittle 

22  00 

23  50 

New  (VIcans . 

38  00 

46  00 

28  00 

34  00 

Baltimiwe 

55  00 

44  00 

44  00 

34  00 

50  00 

Cincinnati . 

70  00 

79  00 

75  00 

38  00 

85  00 

Mnntreal  .  .  . 

45.00 

50  00 

40  00 

65  00 

50.00 

Isw  .Angeles  ,  .  .  . 

•1  ■V> 

36.00 

Denver.  . 

3?  25 

33  25 

32.75 

Minneapolis . 

43  SO 

36  75 

34  75 

37  00 

34  75 

Atlanta  . 

22  00 

28  on 

Dallas  ... 

52  25 

56  00 

Kansas  City,  Mo. 

49  25 

43  75 

41  00 

■n.sn 

Birminrlistn . 

27  00 

45.00 

Philadelphia . 

30  00 

3C  00 

36  00 

52.00 

3S.00 

Detroit . 

40  50 

37  00 

00 

41.25 

St  Louis. . . 

43  00 

28.00 

•Douglas  lir  tPrime. 

PII.F.S  — Prices  per  lineal  foot,  pine  piles  with  bark  on.  f.o.b.  New  York: 
Diameters  Points  lycngtli  Rarge 

12  in.  at  butt. .  .  bin.  30  to  50  ft.  $0.14) 

12  in. — 2  ft.  fram  butt .  6  in.  50  to  59  ft.  .19 

12  in. — 2  ft.  from  butt .  bin.  60  to  69  ft.  .21) 

14  in. — 2  ft.  from  butt .  bin.  50  to  69  ft.  .25) 

14  In. — 2  ft.  from  butt .  6  in.  70  to  79  ft.  .  27) 

14  in — 2  ft  from  butt .  ..  5  in.  80  to  89  ft.  .35 


STEEL  SHEETPILING — The  following  price  is  base  per  100  lb.  f.o.b.  Pifs- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago; 

•lune  2  One  Month  Ago  One  Year  Ago 

$2.20®$2.25  $2.20®$2  25  $2  25(a$2  30 

CONCRETE  BLOCKS — Standard  8x8x  16-in.,  delirereil  to  job,  each: 

Denver .  *0.22  St.  Ixniis .  *0.  18* 

Detroit . 16  Boston . f8(<a.20 

New  Orleans . .  Minneapolis . . |4» 

New  Y’ork  (Brooklyn! . I8(S> .  20  Philadelphia . I8(ui .  20 

Pittsburgh . 18  *F  .o.b. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan¬ 
ised  are  as  follows:  Kastern  Territorv 

New  York 
and  F^ast  of 
Missouri  River 

Plow  steel  round  strand  rope .  .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope. .  .  .  20% 

Hound  strand  iron  and  iron  tiller.  .  5% 

Oalvanixed  steel  rigging  and  guy  rope...  .  7)% 

(ialvanised  iron  rigging  and  guy  rope. .  +12)% 


Plow  steel  round  strand  rope .  .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope. .  .  .  20% 

Hound  strand  iron  and  iron  tiller.  .  5% 

Oalvanixed  steel  rigging  and  guy  rope...  .  7)% 

Oalvanixed  iron  rigging  and  guy  rope. .  +I2)% 

California,  Oregon,  Nevada  and  Washington:  Discount  5  points  less  than  dis¬ 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arixona:  Discount  10  points  less  than  discount  for  I'astern  territory-. 

Montana,  Idaho  and  I'tah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  I-^astern  territory. 

MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  )  to  2o.  extra;  while 
for  (luantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sixes  is  as  follows;  l-in.,  8  ft.;  1-in.,  6; 
]-in.,  4);  l-in.,  3);  IJ-in.,  2  ft.  10  in.;  l)-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  l-in.  and  larger,  in  j200-ft.  coils: 


Boston.. . . 

*0  24 

New  Orleans . 

$0.21 

New  York.. . 

.  .24) 

Los  Angeles. 

. 25 

Chicago . 

. IS 

Seattle . 

. 23 

.  .25) 

. 23) 

San  Francisco. . . . 

. 22) 

Montreal . 

. 17 

. 27 

. 24) 

Denver . 

. 25®.  26 

Baltimore . 

. ib' 

Cincinnati.. . 

. 21 

Kansas  City . 

. 28 

_  ,31 

. 26(0  27 

Philadelphia  . 

.25 

EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lots: 

/ - (ielatin 

40?i 

New  York .  *0.265*  f 

Bo-stoii. .  .tt 

Kansas  City .  .215 

Seattle.  . ' .  .16* 

Chicago .  .  I95t 

Minneapolis .  .1917 

St.  Louis... .  .20 

Denver..  .  .2025 

Dallas . 225 

Los  Angeles .  .  1875 

Atlanta .  .23 

Baltimore .  .22 

Cincinnati .  .22 

Montreal .  .1675 

Birmingham .  .22 

New  Orleans .  .235 

San  Francisco.. . .  .  1625 

Philadelphia . . .  .215 


60% 

$0. 2875* 
■  H 
.235 
.19 

.21751 

.2123 

.22) 

.2275 

.306 

.2225 

.255 

.23 

.245 

.1895 

.24 

.26 

.1925 

.24 


*  S|>ecial  gelatin  in  case  lots.  tCJuantiiies  above  500.  lb.  and  less  than  a  ton 

CHEMICALS — Water  and  sewage  treatment  chemicals,  spot  shipments  in 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . J2.00(gi$2.  10 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  4.$S@S  00 

Soda  ash,  58%,  in  bags,  per  100  lb . . 1.32)®! .  37) 

Chlorine,  liquid,  cylinders,  per  lb . 05)®  .08 

Hypochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2  00®2.I0 

FREIGHT  R.ATES  —On  finished  steel  proilucts  in  the  Pittsburgh  district,  in- 
cliidinit  plates,  structural  shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and 
galvanised  wire  nails,  rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of 
36.000  lb.: 


Atlanta . 

...  .  *0  58 

Detroit . 

$0.29 

Baltimore . 

. 31 

Kansas  City . 

.735 

Birmingham . 

. 58 

New  Orleans . 

.67 

Boston . 

. 365 

New  York . 

.34 

Buffalo . 

. 265 

Pacific  Coast  (all  rail) . 

..  I.IS* 

Chicago . 

. 34 

Philadelphia . 

.32 

Cincinnati . 

. 29 

St.  Louis . 

43 

Cleveland . 

. 19 

St.  Paul . 

.66 

Denver . 

.  1  15* 

*  Minimum  carload,  50,000  lb.,  structural  steel  only;  80,000  lb.,  for  othsr  iron 
or  steel  products. 


